ENGINEERING DESIGN PRODUCTION 
of electrically energized machines, appliances and equipment 
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Motor Controls Will Be Different, Too 


Condensers To Match Performance Needs 





For years an identifying mark of a good appliance, Belden 
electrical cords and plugs are an indication to the prospec- 
A Belden Electrical Cord is 
a complete unit including 


tor, connector, strain relief. 


tive customer that the manufacturer was careful in selecting 
unbreakable plug. condue- 


all the parts for his equipment. Free from Corditis, irritating 
and widely publicized disease that ruins cords and plugs. 
an imposing percentage of Belden-equipped appliances are 


still running today—when failure may mean loss of service 
for the duration. 


Belden Wiring Harnesses 
for all types of electrical ma- 


chines and equipment pro- 
duced toexact specifications 


Engineer your new product with a Corditis-free electrical 
cord 


confidence-building sign of a good electrical machine 
or appliance. Specify Belden. 


Belden Manufacturing Company 


4633 W. Van Buren Street, Chicago 44, Illinois 


belden 
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World’s Oddest Oilcan! 


An adaptation of a hypodermic needle is used 
to meter an exact amount of oil into tiny 
New Departure ball bearings. 
This is only one of the many painstaking 
steps in the manufacture of perfect instru- 
ment bearings. Why such care? 
Because ball bearings, small and large, carry 
a heavy wartime responsibility. Everywhere 
you look you'll find them doing absolutely 
vital work. Indeed ... one reason for the 
success of Allied aircraft and other war 
equipment is the long life and accuracy of 
the ball bearings used. It is New Departure’s 
privilege to play the lead in wartime produc- 
tion of ball bearings. It has an ability to get 
things done, even under the most difficult con- 
ditions. These qualities will prove increas- 
ingly helpful to all manufacturers who have 


ball bearing problems. 


Nothing Rolls Like a Ball 


NEW DEPARTURE 


BALL BEARINGS 


NEW DEPARTURE a DIVISION OF GENERAL MOTORS BRISTOL, CONNECTICUT 
sles Branches: DETROIT, G. M. Bidg., Trinity 2-4700 e CHICAGO, 230 N. Michigan Ave., State 5454 e LOS ANGELES, 5035 Gifford Ave., Kimball 7161 
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BAKELITE 


TRAODE-MARK 
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FIVE DIFFERENT PLASTICS corre ccoices: ives 


‘The manufacture of this X-Ray tubehead called for the 
solution of many problems involving other than elec- 
trical properties. In addition to high voltage, the prob- 
lems of deterioration from X Rays, of impact and 
vibration, temperature extremes, corrosion and trans- 
parency had to be solved—in a product whose com- 
plex parts must be made at high speed. 

For the parts indicated above, the right BAKELITE 
Plastic solved each problem in turn. The tubehead, 
part of a mobile unit made by Picker X-Ray Corpora- 
tion, New York, for the armed forces, is literally a 
“‘miniature catalog’? of BAKELITE Plastics, each care- 
fully selected for its individual properties—and adapt- 
able to extremely rapid fabrication into finished parts. 


A thorough knowledge of BAKELITE Molding Plas- 
tics will show you that there isa right plastic for every 
electrical application. Close teamwork of manufac- 
turer, fabricator, and BAKELITE Plastics Headquarters 
will eliminate errors and save valuable time. Let our 
Field Engineers work with you on your essential prod- 
ucts, or write for Booklet 6-P, “‘A Simplified Guide To 


Bakelite Plastics.’’ 


BAKELITE CORPORATION, 30 E. 42 St., New York 17 


Unit of Union Carbide and Carbon Corporation 


tis 


Molding Plastics 
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OLD EAITHFUL GEYSER, Yellowstone National Park. Geologists believe it began 
erupting before the last glaciation, about a million years ago. Within record, Old 
Faithful has erupted continuously at about 65-minute intervals, spouting a column 
of water 95—130 feet high for 442 minutes, 


STILL 
GOING 


STRONG & 


LONG, UNINTERRUPTED service under all 
operating conditions is the characteristic 
you want most in a capacitor. Tobe Capac- 
itors serve so well and so long because 
every step in their manufacture is checked 
and cross-checked by rigid inspections. 
Constant improvement through constant 
research is the promise performed by 
Tobe engineers. An example is the Tobe 


CA-255 Capacitor, shown below, now 





available in a new drawn container of 


improved construction. Why not call on 


Tobe for prompt, specialized help on 


your capacitor problems? 


SPECIFICATIONS—CA-255 


Mineral Oil Impregnated and Filled. Aluminum Foil. 
Highest Grade Kraft Tissue. 

CAPACITY RATING...............« enilncgintertereerenmngeciresoneye 3 x .1 mfd. 
VOLTAGE (working) 

DIMENSIONS: 1 11/16” wide: 9/16” deep: 2 7/16” long, including chan- 
nel mounting bracket. Mounting centers 2g”. Three terminals 1” on 
centers, Height of terminal 344”. Diameter of mounting holes, .144. 
FEATURES: Rugged Channel Mounting Bracket securely soldered to con- 
tainer . . . Increased terminal insulation . . . Rigid terminal lugs afford 
ample space to handle No. 14 stranded wire . . . Improved streamlined 
drawn container instead of fabricated can. . . Type, capacity and voltage 

1g 


die-stamped on container. Meets U. S. Army mal Corps Specifica- 
tions 71-516-E, 


MA Other values and voltages may be ob- 

Ny tained in above mentioned container 
construction. Send for details of our 
OM” and “OD” Capacitors. 


A small part in Victory today... 
A BIG PART IN INDUSTRY TOMORROW! 
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TO REDUCE SELECTION 
AND ORDERING TIME 


l? 


a a. 
simplified 
FOR QUICKER SELECTION... 
EASIER ORDERING... 


QUICKER DELIVERY... 


When you need motors and control, consult your 
new Westinghouse Buying Data. It will help 
you to select and purchase the proper equipment— 
in )% the time. 

Data, as presented, is striking in its newness. It’s 
easier to read, easier to understand, and easier to 


HERE’S HOW TO GET use than any offered previously by any manufacturer. 
THIS NEW BUYING , To fit widely varying requirements, this radically 


new Buying Data is available in two forms: 
DATA Motor and Control Loose-Leaf Book. This 
is for the use of large-scale purchasers and is “tai- 
lored”’ to meet the needs of the individual buyer. 
Pricing data is always kept up to date by the 
issuance of new price supplements. 


However, if you have not received your copy, Bound books are suitable for use of the majority 
write, wire or phone your nearest Westinghouse of motor and control buyers. They contain prices 
district. office (requests will be filled through (correct at time of issue and satisfactor for estimat- 
district offices only—no mailings from Westing- ing purposes throughout the books life), dimensions, 
house Headquarters at East Pittsburgh). application data and descriptions. Books include: 
Westinghouse Electric & Manufacturing Com- “Motor Buying Data” covering po ular types 
pany, East Pittsburgh, Pa. and ratings of motors (up to 100 Pp), Gear- 

motors and M-G sets. 

“Control Buying Data” listing a wide variety of 
controllers and accessories for direct current, single- 
phase, squirrel-cage, wound rotor motors. 

J-90499 


If you are a buyer of Motors and Control, 
chances are you have already received this new 
data by mail. 


Westin house MOTORS AND CONTROL 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 
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IN FIVE SECONDS... 


That new BH Fiberglas “extra 


Flex’ Sleeving is more flexible 
than saturated sleeving 


WE’VE TOLD rou about the non-fraying quality of 
the new BH Sleeving. But don’t forget the extra 
flexibility we’ve built into it. You can prove this 
to yourself with the five-second test of sleeving 
flexibility : 

Obtain from us a sample of BH Extra Flexible 
Fiberglas Sleeving equal in size to the saturated 
sleeving you use now. 


Following Figure 1, hold eight-inch lengths of 
both BH Extra Flexible Fiberglas Sleeving and 
saturated sleeving between the thumbs and fingers 
of both hands. Stretch both sleevings to make 
them straight. 


Now release the sleeving ends held in your left 
hand. Instantly, the new BH Fiberglas Sleeving 
will fall limp, proving its extra flexibility. The 
saturated sleeving will remain straight, practically 
inflexible. The comparison is shown in Figure 2. 


NON-FRAYING - FLEXIBLE - HEAT-RESISTANT 
NON-INFLAMMABLE - WATER-RESISTANT 
NON-CRYSTALLIZING at LOW TEMPERATURES 


The new BH Extra Flexible Fiberglas Sleeving is 
woven from the choicest continuous-filament Fi- 
berglas yarns. It possesses high dielectric strength, 
is water-resistant and, like all BH Sleeving and 
Tubing—is non-inflammable. 


All sizes from No. 20 to 54”, inclusive, are avail- 
able. Write for samples of this radically new and 
different sleeving today—in the sizes you desire. 
Seeing is believing! Bentley, Harris Manufactur- 
ing Co., Dept. M, Conshohocken, Pa. 


ATED MAGNETO TUBING « NON-BURNING FLEXIBLE 
SATURATED AND NON-SATURATED SLEEVING 


BENTLEY, HARRIS MANUFACTURING CO. 


Conshohocken, Penna. 





Heavy duty 36” 
Monarch lathe 
with Leland Gen- 
erator to supply 


D.C. current for 
operation of mag- 
tits (ah Made 
relays, follower 
Asi Pee 


CREATIVE ELECTRICAL ENGINEERING 


THE ATTACK — BUY WAR BONDS 
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Features of the 
Clare Type “G” 


1. Standard spring assemblies 
may embody any combination of 
the five forms illustrated. 


2. Itcan be provided with twelve 
different standard—or special— 
types and sizes of contacts which 
are welded to the nickel silver 
springs by a special process. The 
contacts are made from precious 
metals and alloys, such as silver, 
palladium, palladium-iridium, 
tungsten and elkonium. They can 
be furnished in sizes from .062’ 
silver, rated at 1 ampere, 50 
watts to .1875” tungsten, rated at 
4 amperes, 500 watts. Various 
types may be incorporated in one 
relay. Also furnished with Micro 
or other snap- action switches 
which carry a higher rating. 


3. Special anti-vibration springs 
guard against accidental or vi- 
bration-induced operation of the 
relay. 


4. Allexposed metal of the Type 
“G” is cadmiun plated to with- 
stand a 200-hour salt spray test. 


5. Standard insulators are made 
of special heat treated Bakelite 
that permits punching without 
cracks or checks and possesses 
minimum cold flow and low 
moisture absorption properties. 


6. The patented spring bushing 
insulators are made of Bakelite 
rod. These strong, hard, long 
wearing bushings are essential 
where heavy contact pressures 
are employed, where vibration 
exists or heavy duty service is 
desired. 

- The heelpiece, coil core, and 
armature assembly of this relay 
are of magnetic metal carefully 
annealed in precision ovens. 


8. Coils are carefully wound to 
exact turns on precision ma- 
chines. Lead-out wires are se- 
curely soldered. Coils impreg- 
nated with a special varnish are 
available. Data regarding resist- 
ance, number of turns, type of 
wire appear on the coil as illus- 
trated. The coil is protected with 
a transparent acetate covering. 


9. The Type “G” is particularly 
adaptable for plug-in mounting, 
permitting easy service and re- 
placement. 


Contact springs 


rs 


The innumerable contact arrangements supplied by the Clare 
Type “G” Relay make it readily adaptable to the widest range of 
applications. 


These simple, rugged, “custom-built” relays are especially valu- 
able for use in sequence control of machine tools, electric eye 
controls, for counting equipment, radio and radar controls and 
other electronic devices. 


Check the features of the Clare Type “G” Relay given here and 
you will know why they are being increasingly used in spots 
where hard service, long life and dependability are of prime 
consideration. 


Like all Clare Relays, the Type “G” is carefully designed, pre- 
cisely manufactured from the finest materials,and accurately ad- 
justed. These factors insure that the Clare Type “G” Relay will 
reduce overall relay cost, simplify installation and insure better 
and more dependable performance. 


Clare engineers are ready at all times to assist in the development 
of a Clare “Custom-Built’”” Relay to meet any new and unusual 
requirement. Send for the Clare catalog and data book. C. P. 
Clare & Company, 4719 West Sunnyside Avenue, Chicago (30), 
Illinois. Sales engineers in all principal cities. Cable address: 
CLARELAY. 


VERSATILE CLARE TYPE ‘G’ RELAY REDUCES 
OVERALL RELAY COST--SIMPLIFIES 
INSTALLATION 





CLARE RELAYS 


“Custom-Built” Multiple Contact Relays for Electrical, Electronic and Industrial Use 
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Specify EverLOCK Chisel-Edge Washers 


Listed on Government Ordnance Standard 
Prints BEAX 1-2-3-4-7-8-10. Shown on AN936 
(Army-Navy) Aeronautical Standards 


O0EGOS 


PROMPT DELIVERY ON MOST SIZES 


WASHERS 


THE WASHER THAT HAS THE EDGE 


Today, when most lockwashers are 
performing on jobs vital to the war effort, it’s 
sound policy to bolt or screw every assembly to 
be ready for the worst. 

With EverLOCK washers this is easy ... and 
economical. Their distinctive design provides 
powerful flexing action on the full width of 
many sharp chisel edges. These broad edges 
dig grooves into both the nut and the work .. 
are powerfully flexed and set in their own 
tracks, securely braced against strain, vibra- 
tion, expansion and contraction. 

A half turn, or less, locks an EverLOCK 
washer securely . . . saving assembly time and 
guarding against the hazards of stretched bolts 
and screws or the distortion of threaded parts. 

Wire, phone or mail your orders today. 
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FANS TEEL 
SELENIUM 
RECTIFIERS 


WO big reasons stand behind this 

chart which shows how the pur- 
chases of Fansteel-IT & T Selenium 
Rectifiers by railways, industries, 
utilities and electrical equipment 
manufacturers have grown so that 
sales for 1943 were 19,000 percent of 
those of 1939: 


1, The Selenium Rectifier is definitely 
a superior rectifier, combining a group 
of useful characteristics not duplicated 
in any other appliance for supplying 
D. C. power. 


2. Fansteel engineers and application 
men have employed these character- 
istics skillfully, adapting them to the 
requirements of a great variety of 
uses and operating conditions. 


The advantages of the Selenium Rec- 
tifier, and the experience, skill and 
cooperation of the Fansteel technical 
Staff are available to you. 
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predictable with built-in CONSTANT VOLTAGE 


Constant, stable voltage comes first 
in design consideration if the elec- 
tronic miracles promised for the 
post-war world are to be realized. 


Perfect performance cannot be 
guaranteed if delicate electronic de- 
vices, too sensitive to tolerate ordi- 
nary voltage fluctuations, are left 
vulnerable to the sags and surges of 
commercial power lines. 


FM and television transmitters 
and receivers, food sorting and test- 
ing devices, scientific instruments, 
X-ray, sound and projection equip- 
ment, precision machinery—these 
are but a few of the products, once 
requiring frequent adjustments and 
constant attention by watchful oper- 


Consta 


‘ ators, whose performance is now 


automatic and exactly predictable 
with built-in Constant Voltage. 


Many new products that have not 
yet progressed beyond the labora- 
tory stage because of critical voltage 
problems will be available to the 
post-war world, with built-in Sola 
Constant Voltage Transformers re- 
ducing their operation to a simple 
“just plug in’”’ basis. 


Engineers and sales executives 
who are responsible for product de- 
sign should bear this fact in mind— 
that the precisely controlled volt- 
ages of the research laboratory are 
not the voltages that will be encoun- 
tered once the product reaches the 


user. An otherwise perfect piece of 
engineering may be headed for 
trouble at the hands of less expe- 
rienced operators. 


Dependably close voltage control 
to within +1% can be made avail- 
able to all electronic devices, or elec- 
trically operated equipment, with 
built-in automatic Sola Constant 
Voltage Transformers. 


Without manual adjustments or 
supervision, they instantly reduce 
voltage fluctuation as great as 30% 
to the rated voltage required for suc- 
cessful operation. They protect 
themselves against short circuit dam- 
age. Capacities and sizes are available 
to meet any design requirements. 


To Manufacturers: 
Built-in voltage control guaran- 
tees the voltage called for on your 
label. Consult our engineers on 
details of design specifications. 

Ask for Bulletin BCV-74 


Transformers fort Constant Voltage « Cold Cathode Lighting » Mercury Lamps « Series Lighting + Fluorescent Lighting » X-Ray Equipment « Luminous Tube Signs 
Oil Burner Ignition « Radio + Power + Controls * Signal Systems « Door Bells and Chimes + etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, iM. 
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“We knew that 


AMERICAN PHILLIPS SCREWS 


Make Stronger Fastenings Faster... 
Now we know, too, that they Cost Less to Use!” 


Anyone can see that American Phillips These savings come both from 
Screws are the fastest and easiest means Phillips engineered design of tapered 
of assembly, as well as the most effec- recess and driver... and from Ameri- 
tive protection against spoiled work. can production-control which consist- 
And those who scan the cost-sheets can ently delivers screws of uniform quality 
see, too... how quickly American and size, individually inspected for 
Phillips Screws write off their own accuracy and serviceability of head, 
investment and build a healthy thread, and point. So ‘‘buy American,”’ 
margin over on the credit side. and get these savings for yourself. 


AMERICAN SCREW COMPANY 


PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street Detroit 2: 502 Stephenson Building 





1, Faster Starting— One hand holds 2. Cleaner Fastenings, —every time. No 
driver, other holds work. No wob- slanted screws to back out. No gouged 
bling, no dropped screws: Phillips work-surfaces, or burred screw-heads. 
screw and driver remain as one self- Even unskilled workers get skilled re- 
aligned unit until screw is driven. sults right from the start. 


~ 


Put the Screws on the Axis... BUY WAR BONDS! 
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INSULATION FOR THE ENTIRE INDUSTRY 


Te Cenetitbe 


Under the aegis of four time-tested trade names, EMPIRE, MICANITE, 
LAMICOID, and MUNSELL—insulating products made by Mica Insulator 
Company have proved their dependability and importance as adjuncts 
to the development of electricity’s spreading horizons. Their performance 


SHEET MICA— 


of which our Munsell Division 
is one of the largest single im- 
porters, is extensively used in 
the field of electronics, where 
high frequencies often com- 
bine with high operating tem- 
peratures. As element supports 
and thermal guards, their use 
ranges from small réceiver to heavy duty transmitting 
tubes. Supports shown at left are punched to specification 
by Mica Insulator Company from high-grade Muscovite 
mica sheets. 


LAMICOID— 


A thermo-setting plastic lami- 
nate in sheet, rod or tube form, 
fabricated with a variety of 
cloth and paper bases. It has 
uncounted applications for 
mechanical, electrical, graphic 
and decorative uses and is 
readily machined into intricate 
shapes. Illustrated is a Lamicoid insulating closure for a 
fluorescent light bracket, one of many new Lamicoid ap- 
plications where electrical and mechanical strength re- 
quirements combine in the manufacturing field. 


The most widely accepted name 
in varnished cloths and tapes 
marks the products of Mica 
Insulator Company exclusively. 
Cambric, canvas, duck, silk, 
rayon and Fiberglas, impreg- 
nated with carefully selected 
varnishes and varying in thick- 
ness from 2 to 40 mils, offer the manufacturer or designer 
the widest selection of insulating fabries for coil wrapping 
and other similar uses. 
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fulfills,in manufacturing, electronic, maintenance and public utility fields 
alike, the promise of unvarying quality which these trade names imply. 

However diversified your insulating requirements may be—you will 
find, in the products and facilities of Mica Insulator Company—a supply 
source equipped to help you meet your needs and to complement your 
own product research with half a hundred years of irreplaceable experi- 


ence in insulation. 


MICANITE — 


Built-up mica—the original 

and trade-marked product of 

Mica Insulator Company— 

consists of thin mica splittings, 

bonded into composite sheets, 

rods and tubes. It is almost 

universally used for V-rings in 

motors of all sizes, from the 

largest D. C.’s to the compact, new design fractional 

horsepower motors for military and postwar civilian use. 

V-rings can be furnished in one (shown right) or two 
pieces, or as sectional, fitted rings. 


LAMICOID 
AND FIBERGLAS— 


A specialized product of Mica 
Insulator Company, for use in 
applications requiring resist- 
ance to elevated temperatures. 
Low moisture absorption and 
high dielectric strength pro- 
vide plus protection for motors 
operating under adverse con- 
ditions. Machines well, and is extensively used for slot 
sticks (illustrated) and end insulation. 


SILK AND 
MICANITE— 


Composed of mica splittings, 
faced on both surfaces with 
silk or with silk on one side 
and 1-mil condenser paper on 
the other. The tape (illus- 
trated) is an important insula- 
tion in the construction of 
Diesel-powered locomotives. 


MICA INSULATOR COMPANY 


200 VARICK STREET, NEW YORK 14, N. Y. 


Chicago: 600 W. Van Buren St. + Cleveland: 1276 W. 3rd St. + Dewolt: Book 
Qvilding « Cincinnati: 3403 Hazelwood Avenue + Boston: 285 Columbus Avenw 
Seattle, Los Angeles and San Francisco —Angus Campbell, Inc. 
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Lreakdown ledla 
Yue New sbarita on Snsuldilion 


N special test rooms like this, Automatic 
I Electric relays undergo insulation break- 
down tests under extremely high voltage. 
From long study of such tests, Automatic 
Electric engineers have developed effective 
safeguards against high potentials in actual 


service. 
as * * 


W hen war uses of electrical control equipment 
focused attention on the need for improved 
insulation, Automatic Electric engineers were 
well prepared. For insulation technique is a DANGER 
factor in relay design to which they had HIGH VOLTAGE 
already given long study. Today, improved 
methods to meet wartime needs have not only 
improved the performance of war equipment, 
but also will add to dependability of peace- 
time designs. 
Similar studies are constantly being made of 
spring design, contact materials and pressures, 
magnetic circuits, finishes and coil designs. 
The resulting experience is one basic reason 
why Automatic Electric relays perform so de- 
pendably under tough conditions. 
You can take advantage of this background 
by calling in the Automatic Electric field engi- 
neer. A specialist in electrical control, he 
works daily with designers of war products, 
and will be glad to work with you in selecting 
the apparatus best suited to your needs. 


5 ~7 AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren St., Chicago 7, Illinois 
In Canada: Automatic Electric (Canada) Limited, Toronto 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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oF OO Daal Silence sane 


AVAILABLE ON REQUEST . . . Handsome full-color 10” x 10” reproduction of this dramatic painting of the **Card 
Gang"’ by Lt. Commander Anton Otto Fischer, the internationally famous marine painter. No advertising matter, 


The Card Gang... Scourge of the U-boats 


A squat baby flat top with an unarmored hull .. . three over-age destroyers, 
class of 1917 . . . that's the famous ‘‘Card Gang”’ that helped clear the 
U-boats from the North Atlantic last year. Certainly not a formidable looking 
unit, this . . . but what it lacked in looks it made up in skill and daring .. . 
when it went into action it hit the enemy with everything but the anchor! 


Strafing and bombing the Nazi-underseas craft the Card's aircraft 
squadrons, aided by the destroyers, earned a Presidential Unit Citation for 
destroying more submarines than any other team in Naval history. In one 
three-day battle this Task Unit sank or probably sank six submarines; dam- 
aged two others. 


The ‘‘Card Gang” was in plenty of tight spots . . . lost one escorting 14 ma ae 
destroyer in a terrific encounter with a U-boat pack during which a giant Nazi- 


undersea maurauder was rammed and attacked with bombs, depth charges, 


machine gun bursts, shell fire, and even shotguns and pistols before it was iv a> o a> Ey bc 


sunk. But the “Card Gang” won. . . saved all but 27 of the destroyer’s crew. 


Men and women of fhe Star Electric Motor Company take a special interest in 
\ ES the continued exploits of the Card for three large motor POWER PACKA 


generators of our manufacture are part of its equipment. AS YOU NEED IT 
STAR ELECTRIC MOTOR COMPANY, Bloomfield, N. J. 
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y special test rooms like this, Automatic 
Electric relays undergo insulation break- 
down tests under extremely high voltage. 
From long study of such tests, Automatic 
Electric engineers have developed effective 
safeguards against high potentials in actual 


service. 
* * * 


When war uses of electrical control equipment 
focused attention on the need for improved 
insulation, Automatic Electric engineers were 
well prepared. For insulation technique is a 
factor in relay design to which they had 
already given long study. Today, improved 
methods to meet wartime needs have not only 
improved the performance of war equipment, 
but also will add to dependability of peace- 
time designs. 

Similar studies are constantly being made of 
spring design, contact materials and pressures, 
magnetic circuits, finishes and coil designs. 
The resulting experience is one basic reason 
why Automatic Electric relays perform so de- 
pendably under tough conditions. 

You can take advantage of this background 
by calling in the Automatic Electric field engi- 
neer. A specialist in electrical control, he 
works daily with designers of war products, 
and will be glad to work with you in selecting 
the apparatus best suited to your needs. 


See’ «©6C AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren St., Chicago 7, Illinois 
In Canada: Automatic Electric (Canada) Limited, Toronto 


PARTS AND ASSEMBLIES 
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FOR 


DANGER 
HIGH VOLTAGE 


EVERY 


ELECTRICAL CONTROL NEED 
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AVAILABLE ON REQUEST . . . Handsome full-color 10” x 10” reproduction of this dramatic painting of the **Card 
Gang" by Lt. Commander Anton Otto Fischer, the internationally famous marine painter. No advertising matter. 


The Card Gang...Scourge of the U-boats 


A squat baby flat top with an unarmored hull .. . three over-age destroyers, 
class of 1917 . . . that’s the famous ‘‘Card Gang”’ that helped clear the 
U-boats from the North Atlantic last year. Certainly not a formidable looking 
unit, this . . . but what it lacked in looks it made up in skill and daring .. . 
when it went into action it hit the enemy with everything but the anchor! 


Strafing and bombing the Nazi-underseas craft the Card's aircraft 
squadrons, aided by the destroyers, earned a Presidential Unit Citation for 
destroying more submarines than any other team in Naval history. In one 
three-day battle this Task Unit sank or probably sank six submarines; dam- 
aged two others. 


The “Card Gang” was in plenty of tight spots . . . lost one escorting 
destroyer in a terrific encounter with a U-boat pack during which a giant Nazi- 
undersea maurauder was rammed and attacked with bombs, depth charges, 
machine gun bursts, shell fire, and even shotguns and pistols before it was 
sunk. But the “Card Gang" won. . . saved all but 27 of the destroyer’s crew. 
Men and women of fhe Star Electric Motor Company take a special interest in 

the continued exploits of the Card for three large motor 
generators of our manufacture are part of its equipment. 


STAR ELECTRIC MOTOR COMPANY, Bloomfield, N. J. 
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STAR 


MOTORS 


POWER PACKA 
AS YOU NEED IT 





FREE 


Without obligation, ask us to send 
you this handy-reference Folder File. 


It includes a description of our plastics engineering and 
molding services, with examples of functional design. 


REPRESENTATIVES 


DETROIT 2 
805-06 NEW CENTER BLDG. 
* 


NEW YORK 1 
19 W. 34TH ST. 
- 

LOS ANGELES 35 
1440 SO. ROBERTSON BLVD. 
CANADA 
A. & M. ACCESSORIES LTD. 
19 MELINDA ST., TORONTO 


744 W. HASTINGS ST. 
VANCOUVER 


1405 BISHOP ST., MONTREAL 


ENGINEERED PLASTICS 


from Design to Complete Assembly 


Our specialty is the redesign of products and parts to permit maximum 
advantages from plastics, either as complete molded units or in combina- 
tion with complementary metals. 

In performing this service, we work closely with the engineering depart- 
ments of manufacturers whose products require functional application of 
molded plastics. 

With an experienced appreciation of the complementary values of plastics 
and metals, and complete facilities for designing, molding and assembling, 


we may be able to suggest improvements in your products. 


INCORPORATED 


| INJECTION AND TRANSFER MOLDING 
STAMFORD, CONNECTICUT 
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SOLVED 
THIS PROBLEM 


How to Make Each of 328 Fastenings 
Carry an Equal Share of the Load 


Each wing of a DC-3 transport 
plane is fastened on with 328 
nuts and bolts. 


Unless the stress and strain are 
distributed equally, some of the 
bolts shear off. 


The answer was found in Elastic 
Stop Nuts. These nuts can be 
given precisely the right tension 
—then lock fast. 


This is one of the important 
structural fastening jobs which 
Klastic Stop Nuts have solved. 


We’ve been told Elastic Stop 
Nuts, by solving many such 
structural fastening problems, 
have revolutionized aircraft con- 
struction. 
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These nuts lock fast—are safe. 
They stay tight and secure even 
in the face of unusual vibration. 
That’s why they are approved 
for fastening such vital parts of 
an airplane’s structure. 


It’s the elastic collar that does 
the trick. It molds itself to the 
bolt threads and grips them 
tight. The nut can’t jiggle loose. 


LOCKED ON 
THE BOLT BY aoe 
THE ACTION OF 
THE GRIPPING 
RED COLLAR. 


THE COLLAR 

1S ELASTIC, 
THE NUT CAN BE 
USED TIME AND 
TIME AGAIN. 


MADE IN All sizes ANO TYPES — WITH 
THREADS TO FIT ANY STANDARD 
TYPES OF BOLTS. 


After the war ESNA nuts with 
the red collar will be ready to do 
the hard jobs of peacetime pro- 
duction. 


Any fastening problem you an- 
ticipate will be welcomed by our 
engineers. They are ready to help 
you solve it and recommend the 
proper Elastic Stop Nut. 


TRAGQE MARK or 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 


ELASTIC STOP NUTS 


Lock fast to make things last 


UNION, NEW JERSEY AND 
LINCOLN, NEBRASKA 








Single Terminal 
Kovar-glass lead-through 


Use KOVAR 


for sealing 


ELECTRONIC TUBES 
TRANSFORMERS 
RESISTORS 
CAPACITORS 
CONDENSERS 
VIBRATORS 
SWITCHES 
RELAYS, ETC. 
INSTRUMENTS 
GAUGES 
METERS 
RECEIVERS 
TRANSMITTERS 


* 


Let’s All Back The Attack 


Buy EXTRA War Bonds 
* 


HERMETICALLY 
ey Ne 


Leak-proof Kovar-glass 
Window Assemblies 


HROUGH the use of Kovar 

and glass, your product can be 
sealed hermetically against air, gas, 
moisture, liquid. 


Hermetic seals of Kovar and glass 
are made in a wide range of styles 
and sizes, ready for quick, easy 
assembly to your apparatus. For 
electrical applications, Kovar seals 
are made with single or multiple, 
solid or tubular, electrodes. 


The seal between Kovar and 
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Kovar Gauge Glass 
or Sight Tube 


“FOR GREAT 
ACHIEVEMENT” 


glass is a chemical bond in which 
the oxide of Kovar is dissolved 
into the glass during a heating 
process. The result—a hermetic 
seal— permanently vacuum and 
pressure tight, effective under the 
most extreme climatic conditions 
—tropical to stratosphere. 


Kovar IS the answer to permanent 
vacuum or air? ie tight sealing. 
Let Stupakoff help engineer 
YOUR hermetic sealing problems 
with Kovar. 


DN ECO) a 


_ STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
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Meeting Out-of-the-ordinary Motor Requirements 
Is «a REGULAR PART of Our Job 


For pumps, for aircraft, for machine tools—and 
for many motor applications subject to censor- 
ship—G.E. is continually being asked to meet 
out-of-the-ordinary specifications. Where the 
need is essential, no motor requirement is written 
off as “impossible”. The challenge to pioneer 
is accepted. 


Of course, our first effort is to apply one of 
G.E.’s unusually wide range of standard motors 
to new jobs. On these motors, G.E. has concen- 
trated the end-results of all its motor experience, 
ordinary and extraordinary. Their use saves time 
and speeds delivery. 


Every week 192,000 G-E employees purchase more 


than a million dollars’ worth of War Bonds. 


But in any case, whether you need a stand- 
ard motor, a “modified standard”, or one that 
calls for a fresh start on the drawing board, 
you'll find G-E motor design and application 
engineering competent and co-operative, ready 
to tackle big jobs or little jobs with enthusiasm. 


If it's for war, you'll get immediate action. If 
it's for the future, you'll be up among the fore- 
sighted folks on our schedules. General Electric 
Company, Schenectady 5, N. Y. 


GENERAL () ELECTRIC 
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THE 10'/.-POUND HAND 
THAT HOLDS A 2-TON BO aa b 


Excess weight is a severe handicap 
on a bomber. Strength combined 
with extreme light weight is neces- 
sary in the device which holds the 
bombs in place and releases them 
on split second, electric control— 
as fast as 1/50th of a second. 


This little “holding hand” called 
a bomb shackle, has the ruggedness 
and strength to hold even the enor- 
mous blockbusters—yet it weighs 
only about 10% pounds, ringside, 
and is a highly accurate precision 


' device. 


Small fingers on the shackles hook 
into lugs on the bomb and are 
locked securely in place until that all- 
important moment, “bombs away.”’ 


Careful design and precise manu- 
facture go into these bomb shackles 
and bomb racks and Pollak turns 
them out by the thousands for the 


Army and the Navy. How well 
Pollak has done its job for the last 
two and a half years is indicated 
by the awards to Pollak of the Army- 
Navy “E” with four stars. 

So long as our Armed Services 
need them, Pollak will continue to 
produce these bomb shackles and 
other devices to help win the war; 
but when peace comes we will be 
ready to serve private business again 


POLLAK 
PRECISION 
PRODUCTS 


in the development, design and 
manufacture of parts and complete 
products. 


Large, modern equipped plants 
manned by over 4,000 skilled arti- 
sans and backed by a corps of ex- 
perienced engineers can be of great 
help to you in your own peacetime 
product development and manufac- 
turing problems. It is not too soon 
to talk to Pollak about future plans. 
Much valuable time can be saved 
for you by being ready to manufac- 
ture and sell promptly after war's 
end—so call Pollak into your peace- 
time manufacturing conference now. 


The original Army- 
Navy"“E” award to this 
company has been re- 
newed four times. 
Each of the four stars on 
this flag symbolizes six 
months ofexacting serv- 
ice toour Armed Forces. 


POLLAK MANUFACTURING COMPANY - ARLINGTON, NEW JERSEY 


DEVELOPING + DESIGNING 


22 


FABRICATING + STAMPING « 


SPINNING «+ 


WELDING «+ 


FINISHING © MACHINE WORK 
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communications, or for equipment use. . . 
whether the service requires a watertight 
connection, a permanent connection or 
one that can readily be detached. And in 
addition to all standard and accepted 
pressure type connectors, Burndy also has 
available many connectors especially de- 
signed to meet unusual needs. Thus your 
requirements can be filled exactly, at 
connector headquarters. 
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Boulevard, New York 54, N. Y. 
ials, Limited, Toronto 13 





Silent Power At Work 


EOPLE who make radio and other electrical 
equipment have-a lot of good things to say 
about Mallory magnesium-copper sulphide rectifiers. 


Rugged construction, for instance, is a feature they 
appreciate, because that’s important in wartime 
applications. They find it highly useful that Mallory 
rectifiers are built to withstand high ambient tem- 
peratures as well as extremely low temperatures. 
And they talk about the absence of 
liquids, bulbs and sparking contacts, 
because that means more depend- 
ability—less chance of something 
going wrong. 

But most of all, Mallory rectifiers 


are famous for their silent opera- 
tion. That’s because they have no 


Mallory manufactures complete 
rectifier units for the following: 
Rectostarters* for the aviation 
field .. . Automotive and avia- 


power supplies for low voltage, 
medium and high current 
applications. 


moving parts... nothing to wear out. 


For these and other reasons, Mallory rectifiers are in 
great demand today for battery charging . . . supply- 
ing power for magnetic chucks, communications 
equipment, instrument manufacturing and testing, 
as a power supply for laboratory work and wherever 
a dependable source of low potential direct current 
is required. 

Mallory magnesium-copper sul- 
phide rectifiers are adaptable to 
numerous other applications— 


some of them of the greatest dif- 


tion battery chargers... Recto- 


ficulty. For additional informa- 


tion, see your Mallory distributor 


or write direct. 


Ree P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


Buy an Extra War Bond! 


MAitor 


*Rectostarter is the registered trademark of P. R. Mallory & Co. Inc., 
for_rectifier units for use in starting internal combustion engines. 


MAGNESIUM COPPER SULPHIDE RECTIFIERS— 
STATIONARY AND PORTABLE D. C. POWER SUPPLIES — 
BATTERY CHARGERS AND AVIATION RECTOSTARTERS* | 


ELECTRICAL MANUFACTURING 





for new peacetime products 


aro improvements in steel help—in two ways—to 
supply the wide variety of new equipment and sup- 
plies needed by our land, sea and air fighters. 

In combat zones, helmets, rifles, grenades — artillery, 
tanks, trucks—big able ships that land our troops and our 
mobile armor on foreign shores—vital parts of the planes 
that support and protect our attacking forces—all embody 
steel in many and varied forms. 

On the home front, factory equipment—presses and dies 
—shapers and cutters—rolls and forges—drills and lathes— 
most of the machinery that makes material of war—owes its 
record for mass production to the ability of steel to do so 
many different jobs—so well. 

In the peacetime market to come, the goods you will sup- 
ply to meet public demand seem destined to be made largely 
of steel and by steel. 

In designing your postwar products—and the machines 
that will build them—be sure to take full advantage of the 
many and varied abilities of all types of steels. 

Our metallurgical specialists will be glad to discuss with 
you the important contributions by which steel can facili- 


tate the production of practical, profitable postwar goods. 


How can these qualities of steel help your postwar planning? 


Airplane Exhaust. This complicated assembly is 
mass produced by stamping, forming and welding 
stainless steel. It withstands extreme pressures, 
temperatures and corrosive conditions. 


Bogie Wheels for our Blitz Buggies. The rollers that 
ride the tank treads, must endure all the shock and 
abrasion of rough, rocky terrain—and enemy fire. 
They must be strong, durable, resistant steel. 


U-S-S STEELS FOR DESIGN 


U-S-S-HIGH STRENGTH STEELS fo resist corrosion and increase 
strength without adding weight. 

U-S-S COPPER STEELS fo give twice the atmospheric corrosion resist- 
ance of regular steel at litthe additional cost. 

U-S-S HOT-ROLLED AND COLD-ROLLED STEELS fo provide the 
basic advantages of steel, plus maximum economy in accordance with 
the needs of each job. 

U-S-S ABRASION-RESISTING STEEL to combat wear and friction. 

U-S-S STAINLESS AND HEAT-RESISTING STEELS to assure 
high resistance to corrosion and heat, and to reduce weight. 

U-S:S CARILLOY ALLOY STEELS—Special Steels for the special 
jobs of industry. 

U-S-S PAINTBOND—-A galvanized, Bonderized sheet that permits 
immediate painting and holds paint tighter. 

U-S-S VITRENAMEL — Sheets designed especially for porcelain 
enameling. 


U-S-S ELECTRICAL SHEETS for motors, generators and transformers. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Compaay, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


BMtrTet STATES SEKEES 
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NATIONAL SCREW OF CLEVELAND 


makes the famous Phillips Recessed Head Screws 
and Bolts, scientifically engineered for fast- 
Starting, faster and easier driving, better fastenings. 
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7 distinct advantages of the Phillips Recessed Head 


. Self-centering on the driver 

. Holds driver from slipping 

. Four “wings” give greater driving power 
. Eliminates head breakage 

. Frees operator’s hand to hold work 


. Makes better appearance— 
prevents marring work 


. Simplifies hard-to-get-at 
jobs 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, O. 
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ANU YOU BE A DEAD DUCK 


MIN-THE BATTLE OF COMPETITION , 


Peace time competition is going to be much keener than before— 
probably a little more ruthless, too. The quickened tempo of the times, 
the tremendous forward strides in technological advancement will make 
it so. Better and faster production will be the watchword of the day. 


Those who lag in modernizing and improving their equipment and 
methods will be unable to keep pace with the progressive manufacturers. 
Once left behind the laggard will become easy prey in the battle of 
competition and go down a “Dead Duck.” 


Now is the time to plan the necessary improvements that will make your 
products and methods more efficient, more dependable. Welco engi- 
neers are prepared to plan with you the powering of your production to 
the tempo of tomorrow. 


Welco Torque Motors embody terrific power in a small frame. . . are 
mountable}in any position. Simple construction means trouble-free 
operation.§ May be stalled and quickly reversed . . ..power on the spot 
where the power is needed. For a specific torque motor for a specific 
job, look to Welco. Yes, made to order to fit your particular applica- 
tions or requirements. For ‘complete information write today. 


THE B. A. WESCHE ELECTRIC COMPANY 


1628 VINE STREET CINCINNATI 10, OHIO 
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the important complexities in- 
fent fluctuations in femperature i “bide, 
—actuated by sudden, precip- couiiers it te reticiant to . srown BGG Teaseurenut.. 


itous altitude differentials — oil, tar, wax, acid and alkali Samples and data on request. 
demanded new materials. 


Te eect me cock wie. WILLIAM BRAND & CO. 


: ELECTRICAL INSULATING MATERIALS ® TURBO Olt TUBING AND SATURATED SLEEVING 
ments ‘of Army, Navy and Air VARNISHED CAMBRIC ® PAPER AND TAPE © MICA AND MICA PRODUCTS 


Force specifications, TURBO Ex- = 276 FOURTH AVE., NEW YORK, N.Y. 325 W. HURON ST., CHICAGO, ILL. 
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T@m SERIES 4101 


Single Pole Make 


Throw Open Neutral 


WITH 48 SPRINGS 


FORM BB 
Single Pole Break 


" FORM E 


FORM D- —. 
Break-Moke-Break _ 


Make Before Break 


DESIGN ENGINEERS FIND MANY CONTROL JOBS FOR 


Mossman 4101 Heavy Duty Lever Switch 


Design engineers are finding new uses for the Mossman 
4101 Heavy Duty Lever Switch as a control switch. Be- 
cause it can be supplied in combinations as high as 48 
springs (12 springs per pile-up, 24 springs per position), 
the Mossman 4101 permits a versatile control set-up of 
almost unlimited circuit arrangement. 

This sturdily designed switch can be furnished in any of 
the six basic contact forms illustrated above, or any 
combination thereof, for specific applications. The stand- 
ard heavy duty contacts are of 3/16” diameter fine silver 
rated at 10 amperes, 110 volts, A.C., non-inductive. 
Extra heavy duty contacts are of 5/16” silver alloy, 
20 amperes, 110 volts, A.C., non-inductive. 


Ample wiping action assures clean contact surfaces and 


rapid liberation of heat with resultant efficiency and 
longer life. Breakdown rating of springs to ground is 
2000 volts—alternating current. 


A heavily constructed chassis, constructed of a rigidly 
braced, heavy brass frame, supports a chromium plated 
latch plate and spring actuated piston. Roller is mounted 
clevis fashion. When once locked in place, it cannot be 
jolted out by jar or vibration. 

This Mossman 4101 Heavy Duty Lever Switch is one of a 
long line of Mossman precision electrical components, in- 
cluding many types of heavy duty multiple circuit lever 
switches, turn switches, push switches, plug jacks, and 
special switching components. Send for our new catalog 
today. 


DONALD P. MOSSMAN, Inc., 6133 N. Northwest Highway, Chicago (31), Illinois 


 MOsSsmMaAN 
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aldes Truarc presents a significant advance in retaining rings. 
It spreads or contracts without distortion; always retaining its perfectly fitting circular contour. 
For thrust-load fixing, and shaft and housing applications, Waldes Truarc provides 
distinct advantages over nuts and bolts or wedges and washers . . . it reduces dimension 
and weight . . . saves material. . . cuts auiiidenteied time . . . simplifies assembly and 
dis-assembly. On request, we will gladly furnish samples and full data for your tests. 


we BR L D Eg | U.S. Patent 


Re. 18144 


RUS VRE 


© 


WALDES KOH-I-NOOR-INC. “a, LONG ISLAND CITY.-N.Y. 


CANADIAN REPRESENTATIVES: PRENCO PROGRESS & N I N G Sole Mfts. in U.S. A. 
ENGINEERING CORP., LTD., 72-74 Stafford St., Toronto. 
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POSTWAR 
Product 


Ohe STRENGTH of STEEL 
Che BEARING QUALITIES of BRONZE 


PATENTEO 


Combining a high grade bearing bronze with strip steel 
provides a new and unusual bearing material. Its use as 
SLEEVE TYPE Bearings enables manufacturers to increase 
speeds and loads .. . to gain longer bearing life with 
smoother operation . . . plus greater resistance to shock 
eit lass and to wear. Pre-Cast Bearing BRONZE ON STEEL 


or fabricated into washers, 
thrust plates, etc. Write for 
new literature. : fabricating process, essentially a series of stamping and 


produces a thin wall, laminated type of bearing. The 


forming operations provides accuracy and precision at a 
low unit cost. 


While Pre-Cast Bearing BRONZE ON STEEL was developed 
primarily for sleeve bearings it also serves many other 
important applications in industry. It is an excellent 
material for stampings, washers, guide strips, or other {lat 
pieces. It is available in coils with a maximum width of 
54" and a range of thickness from 1/32" to 3/32”. 


A Johnson Engineer will gladly show you how you can use 
this new bearing material to advantage. There is one 
located near you. Why not call him in today? 


DISTRICT SALES OFFICES: Atlanta - Boston : Buffalo - Chicago « Cincinnati - Cleveland - Dallas 
Detroit : Kansas City - Los Angeles : Minneapolis ‘ New Castle - New York ‘ Newark - Philadelphia 
Pittsburgh « St. Louis - San Francisco - Seattle 


BRONZE 


HEADQUARTERS 
NEW CASTLE, PA. 
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In war time fundamentals are important, this is 
a fundamental 


Many devices can lock a nut on a bolt so that 
the nut cannot turn. But that alone is not suffi- 
cient. 


Many constructions-so bolted —-will loosen 
because of bolt stretch, and the frictional wear 
of metal on metal, burrs, flares, and the pulver- 
izing of paint, scale and rust. 


Since the advent of the castellated nut, re- 
search has found that looseness is usually caused 
by ductility, and wear at every contact point 
of metal surfaces. 


From an engineering point of view, nut lock- 
ing devices-although they may keep the nut 
from turning — do not and cannot give the neces- 
sary spring reaction that keeps bolted assem- 
blies tight. Vibration and stress loosen every- 
thing - they always have and always will. 








The illustration at the right 
shows the inevitable wear 
that occurs in use. 













You must use a spring which expands as wear 
occurs. Expanding spring power retards initial 
wear, then compensates for later wear, and holds 
parts tight for a long period of time. A strong 
spring does it-nothing else can. 

So with or without a nut locking device 
specify spring washers on every bolted con- 
struction you design. 

The live spring gives you safety, economy, 
and efficiency. 

Kantlink spring washers are strong, ‘on- 
tangling, helical springs with wide and ample 
reactive power-(spring expansion). 

There is no substitute as economical. No fixed 
nut nor any short range multi-toothed washer 
can possibly equal the great holding power of 
a long range live spring-a big helical spring 
such as Kantlink. 

Write today: for a descriptive folder. 


NATIONAL LOCK WASHER COMPANY 
NEWARK, N. J., U.S. A. 


the long-range Spring Washer 
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..- but a light frost would ruin the whole crop!” 


There’s one critical period in the 
manufacture of huge herringbone 
gears for U.S. cruisers and destroyers 
when any marked change in tem- 
perature—whether heat wave or 
light frost—might send them to the 
scrap pile instead of into the fight. 


You see, it takes many days to cut 
teeth for one of these big propulsion 
gears. And work done in the last 
hour must be as accurate in results 
as the very first cut. If, somewhere 
in the process, a temperature change 
causes uncontrolled expansion or 


contraction of the metal, it becomes 
impossible to maintain uniform 
precision. 

In this case, G-E air conditioning 
and industrial refrigeration team up 
to keep production humming— 
regardless of weather. Air condition- 
ing maintains uniform temperature 
in the cutting room. Industrial 
refrigeration cools the cutting oil. 
Together they eliminate the temper- 
ature hazards and permit precise 
matching of gears. 

For exacting applications like 


these, General Electric has developed 
efficient and dependable air condi- 
tioning and refrigeration equipment 
that provides accurate control of 
temperature and humidity. Avail- 
able for war production uses now... 
it will be available for all uses after 
the war. 


PPB PDP PPP PO 
<< BUY WAR BONDS << 
PAPI III ISI 


General Electric Company, Air 
Conditioning and Commercial Refrig- 
eration Divisions, Section 444, Bloom- 
field, New Jersey. 


etl o lite, . » by 


GENERAL 


ELECTRIC 


4e-r the General Electric Radio Programs: The “G-E ALL-GIRL ORCHESTRA”, Sundays, 10 p.m., EWT, NBC...'*THE WORLD TODAY” News, Every Weekday 6:45p.m.—EWT,CBS 
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ADLAKE Flunger-ftype MERCURY RELAYS 
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ERCURY moves fast. You know that because 
M you’ve seen it in action. Due to this inherent 
characteristic of mercury, Adlake plunger-type 
mercury relays provide the snap action so desirable 
in a relay when contact is made—or broken. 


There is positively no tendency toward 
“molasses in January” operation in these relays. 


Adiake Model 1040 Their action is “snappy” and it stays “snappy”! 
Fer pene! mounting. This relay 
can be supplied with either 
quick or time delay action; nor- 
mally epen or closed; and for 
a.c. or d.c. energization. Contact 
ratings up to 100 amperes a.c. 
with proportional d.c. ratings. 


THEY WORK 


Hermetically Sealed 
Contact Mechanism 


Contact mechanism of Adlake plunger-type mer- 
cury relays is hermetically sealed in an armored 
glass or metal cylinder. Dirt, dust, moisture, or 
oxidation cannot interfere with operation—in any 
way or at any time. 


The liquid metal mercury contact is positive in 
action, chatterless, silent, and impervious to burn- 
ing, pitting, and sticking. 


For many kinds, of service, no other type of 
relay provides equal stamina and dependability. 
Request complete bulletin. 


ENERGIZED—Coil C pulls plunger 
P down into mercury. Mercury 
thus displaced enters thimble T 
through orifice O. Inert gas in 
thimble gradually escapes through 
ceramic plug CP—thus producing 
time delay. 


ENERGIZED — Mercury now fills 
thimble T, is completely leveled off 
and mercury-to-mercury contact 
established between electrodes E 
and EE. Degree of porosity of 
ceramic plug CP determines length 
of time delay. 
. 


“BACK THE ATTACK—BUY BONDS” 


i tk & WESTLAKE TODAY 


ELKHART, INDIANA 


ESTABLISHED IN NEW Y<¢ 


MANUFACTURERS OF ADLAKE SPECIALTIES AND EQUIPMENT FOR RAILWAY, AIRWAY, HIGHWAY, AND WATERWAY 
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Men who work with 


metals prefer Brass 


Anp FOR GOOD REASONS, TOO! Brass 
is strong, durable, workable and dependable. It 
machines readily and takes an excellent finish. 
On lathe or milling machine, brass lends itself 
equally well to heavy roughing operations or 
high speed_finishing cuts. 


@ For the manufacture of screw machine prod- 
ucts, the preference for brass has been established 
over the years. Multiple and complicated ma- 
chining operations are being performed eco- 
nomically on modern high speed automatics day 


after day—in thousands of screw machine shops. 


@ The ductility of brass makes it the ideal metal 
for press-drawn products as evidenced by its al- 
most exclusive use for deep-drawn artillery and 


small arms cartridge cases. And what better mate- 


rial than brass for the rapid and accurate pro- 
duction of blanked, stamped or coined parts? 


@ On drill press or tapping machine, brass is in a 
class by itself, and any operator can tell you why: 
Holes drill faster, drills need fewer grindings; 
reamers hold their size longer and leave mirror- 
smooth holes; taps operate at higher speeds and 


produce clean-cut, accurate threads. 


@ Yes, brass is a workable metal. It can also be 
rolled, spun, soldered, brazed or welded. Having 
an attractive color of its own, brass also serves as 
an excellent, rust-free base metal for almost any 


applied finish. 


@ The uniformity and dependability of the yel- 
low metal means faster, more efficient production 


Continued on next page 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut * Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ontario 


Anaconda Bras Wil Products 








All these, and others, too— from a Single Source of Supply 










Continued from preceding page 







_ 
—lower overall costs and higher overall quality. ANACONDA 

; YS 
It has proved to be the most economical metal to COPPER & COPPER ALLO 






use for a wide range of products—from brass but- 





tons to cartridge cases—and the thousand and one 





items in between. 
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® The American Brass Company produces cop- fe 
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THE AMERICAN BRASS COMPA 







per, brass, bronze and nickel silver in all standard 
compositions and in practically all commercial erm 


forms. With the composition, grain size and tem- 
One of these Booklets 


per adjusted to the requirements, these metals : : 
may make your job easier 


are readily adaptable to most production methods 
Publication B-28, “Anaconda Copper & Copper Alloys”, 
a 40-page booklet, discusses the standard alloys made 
by The American Brass Company, their properties, 
® For applications requiring unusual physical range of applications, and the forms in which they 





and equipment. 


or corrosion resistant properties, The American are magufactored. 


Brass Company is prepared to supply a special Publication B-3, “Machining Copper and Copper Base 
F ee 7 Alloys”, is a 32-page booklet giving machinability 
copper alloy such as Avialite*, Beryllium Cop- ratings end suggested specie, foods, tool rakes ond 


per, Tobin Bronze® or its high strength copper- clearances for basic machining operations. Cutting tool 
an : ie : materials are also discussed. 

silicon alloy, Everdur*. Your inquiries regarding 
oa : P x Either one or both of these booklets 
the properties and applications of Anaconda de veil atihent east, eillivian: 


Metals will receive the close attention of the THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 


Get 





Company's Technical Department. +reg. U.s. Pat. off. 
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IT’S THE 


THAT COUNTS 


It’s pull—not- pound—that forms the 
head of a Cherry Blind Rivet. No ham- 
mering, no shock—no bucking bar. Just 
the steady application of a drawing 
force for a neat, sturdy, firm, tight 
joint. Of course Cherrys were designed 
for those tough jobs where the work 
has to be done from one side. But they 
are so easy to use and finish up so 
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INSTALLED CHERRY 
RIVET .. . NOTE TULIP 
HEAD ON BLIND SIDE 


well that they are going into many 
regular riveting jobs—especially on: 
plastics and pliable or brittle materials. 
They don’t bend or spread when used 
in soft materials. Their heads are well 
formed and smooth. It’s the steady, 
easy, strong pull that does it. 


Cherry Rivets, their manufacture and application are covered by 
U.S. Patents issued and pending 


Get this handbook with the complete story of 
Cherry Blind Rivets. You will find it interesting. 
Address Department A-118, Cherry Rivet Com- 
pany, 231 Winston St#., Los Angeles 13, Calif. 





. ven a 1 TP ee 
eae Risa , 
+. al eee 
Aerial cameraman readying Sam 
a Fairchild Camera for use 9} 
from the air. Note camera Bez 
is covered by electrically B@ 
heated leather jacket to pro- 
tect it from the severe } 
weather encountered. 


os 
Sy “ans 


 apernameeners planes, whose job 1t is 


to help secure aerial photographs of enemy 
movementsand territory, are given extraaltitude 
by any weight-savings in equipment carried. 
The designers of Fairchild Aerial Cameras 
contribute toward this weight saving by utiliz- 
ing Hills-McCanna Magnesium Alloy Sand 
Casting in the removable roll film magazine 
and the central portion of the camera lens cone. 
The remarkable lightness of magnesium metal 
combined with exceptional strength and dura- 
bility may offer just the thing you need in your 
post-war products. Let us discuss your 
projected peace time plans and products. 


FOUNDERS 
oF 
WON FERROUS 
ALLOYS 
SINCE 
1870 
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FRONTIERS OF THE NEW WORLD 


We're in a new world ... politically and 
industrially. War, with its veil of military 
secrecy, has made industrial transition... 
present and impending . . . particularly 
difficult to appreciate. But it is a fact. For 
example: product finishing has seen the 
birth of new bases, new applications and 
new techniques so startling, so revolu- 
tionary, that no business can conceivably 


remain unaffected. Don’t overlook this 
new world of chemistry in your post-war 
planning. Our staff of expert finishing 
engineers will be glad to cooperate with 
your organization. Your inquiry incurs no 
obligation. Address The Stanley Chemical 
Company . manufacturers of Stanley 
Lacquers, Synthetics, Enamels and Japans 
... East Berlin, Connecticut. 





‘THIS IS SOFT STUFF”... says *Romey 


Our magnet wire is dead soft and perfectly 
spooled. 


You can have it in rounds, squares, rectan- 
gulars with cotton, paper or asbestos insula- 
tions. Small sizes also in cotton and enamel 
insulations. 


Send us your inquiries. 


SALES OFFICES 


NEW YORK 17, N.Y. PITTSBURGH 19. PA. 
CHICAGO 6, ILL. RICHMOND 24, VA. 
°c 2004 BC’ BOSTON OFFICE PHILADELPHIA 7. PA. 
Per sia Marshfield Hills, Mass. LOS ANGELES. CALIF. 
CLEVELAND 14, OHIO DETROIT 2, MICH. 


See Your Telephone Directory 


mw BAR TO FINISHED | 
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Trigger 
Fingers... 


Fighting for their country, millions of men from 
every walk of life are learning the value of good 
mechanisms . . . and the springs that help to make 
them work. Their trained hands will be quick to 
judge the worth of the products of the future. 
Their influence will affect mechanical developments 
in many fields. For those men who will improve, 
invent, pioneer the products of a country 

again at peace, the Wallace Barnes Company offers 
the resources of an organization trained to design 
and produce good springs in their infinite variety. 


CONSERVE METAL —- DESIGN WISELY 


DIVISION OF ASSOCIATED SPRING CORPORATION 
BRISTOL, CONNECTICUT, U.S.A. 





“That's certainly a good looking motor— 
and well protected against anything that 
might fall on it.” 


“Yes, and that’s not all. Its smooth 
operation helps to maintain the 
accuracy of this shaper.” 


The 22z@ia Protéecttox ot 
CENTURY FORM J MOTORS 
Means Long, Uninterrupted 
Production Life 


nside and out, the Century Form J Motor has 
many features that contribute to longer 
motor life and more accurate performance of 
the driven machine. The upper half of the 
motor is closed—protecting it against falling 
solids and dripping liquids—helps keep out 
dirt, chips, cutting oils, tools, etc. Its smooth, 
well-proportioned contours make it easy to 
keep clean, as well as easy to 
look at. 


The Century Form J Motor is 
unusually free from vibration, 
which is important to quietness, 
accuracy, and precision of the 
machine on which it is mounted. 
This lack of vibration is due to 
many design features which in- 
clude: mechanical and electri- 
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cal balance, rugged cast frames, extreme 
rigidity, accurately machined feet. A very 
effective ventilation system keeps the bear- 
ings and windings cool — adds extra life. 


The Form J Motor is only one of a wide range 
of motor types and sizes, from fractional to 
600 horsepower, available from Century. 


Today—and tomorrow, it will 
pay you to remember Century 
Motors for all your electric 
motor requirements. 


CENTURY ELECTRIC CO. 
1806 Pine Street St. Louis 3, Missouri 


Offices and Stock Points 
in Principal Cities 


© Century Electric Company, 1944, 
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Your Plastic Molder Can't Be Afraid of MOLD-MAKING! 


Mota-maxing is only one of the 
many integrated operations that 
produces your plastic part. 


Only one—but it’s a tough one. 
In the mold maker’s hands your blue- 
print first takes form. In the right 
shape, a mirror-smooth mold with 
dimensions faithfully met within 
specified tolerances, is ready to pro- 
duce precision parts under pressures 
up to ten tons per square inch through 
its lifetime. If it’s wrong—we pull 
out a few gray hairs and start over. 
Your mold must be right, and we’ve 
got to know it. 


That’s why we make our own molds 
here at Kurz-Kasch, and why mold- 
making experts gather at the Plastics 
Round Table with molders, designers, 
and engineers to plan them right. 
Only by pooling all the knowledge 
we've earned in growing up with the 
plastics industry can we tell you with 
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confidence, “We can take full respon- 
sibility for producing this job in a 
plant staffed and equipped to handle 
it from drawing board to your receiv- 
ing platform.” 


We've found it better to say that, 
or say nothing. A Kurz-Kasch devel- 
opment engineer can tell you more. 


')/ JA NOW’S THE TIME to start planning future plastic applications. 

sa We're pretty busy already with Engineering on many jobs. Mold- 

Net making too, in some cases. Why not talk it over now with one of 
the largest exclusive molding plants in the country? 


KEEP PLUGGING WITH WAR BONDS .. . THEY'RE STILL PLUGGING OVER THERE 


KURZ-KASCH 


For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1421 South Broadway, Dayton 1, Ohio 
Branch Sales Offices: New York ® Chicago ® Detroit © Indianapolis ® Los Angeles *® Dallas 
St. Lovis ® Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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SQUARE D 24 
























With spring wire clip (A) in hole marked “Auto” and 
reset slider (B) depressed, relay is in automatic reset 
position. Insulation blocks (C) are cold molded non- 
carbonizing material, wax impregnated to prevent ab- 
sorption of moisture. Steel reenforcing plate (D) protects 
against breakage and serves as front mounting bracket. 
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FOR SEPARATE MOUNTING OR FRONT 
MOUNTING ON SIZE O AND | STARTERS 


NEW TYPE AR OVERLOAD RELAYS have been de- 
signed specifically for machine tool service. An 
easy yet positive method of changing from auto- 
matic to hand reset is provided. Adjustability 
of the tripping point affords a greater accuracy 
of overload protection and flexibility of applica- 
tion. Terminals are large and easily accessible. 
® Automatic reset overload relays are useful 
whenever starters are mounted in remote or 
inaccessible locations. They are particularly 
well suited for use in built-in machine tool con- 
trol because they eliminate the need for costly 
external reset mechanisms. No extra charge 
is made for these automatic reset devices on 
starters or machine tool control panels. 

For complete details call in your Square D 
Field Engineer or write for Bulletin 201. 
Industrial Controller Division, 4041 N. Rich- 
ards Street, Milwaukee 12, Wisconsin. 





Floating bimetal trip element (E) is “U" shaped to fit 
around heater (F). This unusual design automatically 
compensates for any slight variation in shape or location 
of heater. Change in ambient temperature has little 
effect on the high temperature bimetal which is protected 
against air current effects by the insulation blocks. 
With cam (G) in <@ position, contacts will automati- 
cally reset after bimetal cools and releases tripping 
pin (H). 


ELECTRICAL EQUIPMENT . KOLLSMAN AIRCRAFT INSTRUMENTS 


SQUARE [] COMPANY 


DETROIT MILWAUKEE . LOS ANGELES 























































A NEW OVERLOAD RELAY 


UL 


Moving spring wire clip (A) to hole marked “Hand” re- 
leases reset slider (B) and provides hand reset operation. 
Note husky size of load terminal (J) and control ter- 
minals (K). Heater units are firmly attached by screws 
(L) but are easily installed or removed from the front 
even after starter is mounted and wired. 





With cam (G) in Prosition the contact mechanism goes 
overcenter when trip pin (H) is pushed as bimetal (E) 
expands with heat. Silver contact tips at (M) remain 
open until operation of reset slider (B) turns cam (G) to 
@ . Mechanism is trip-free, thus the snap action con- 
tacts cannot be held closed against an overload. Note 
screw (N) which serves as stop for bimetal, also pro- 
viding adjustment feature described at right above. 











Simple means for adjustment of the trip point 
from 85% to 115% of nominal rating is a 
valuable and unique feature of this new Type 
AR overload relay. It permits changes in set- 
ting to take care of variations in ambient tem- 
perature or load conditions at the motor. In ad- 
dition, overload protection is not limited to the 
usual selection of heater sizes since intermedi- 
ate points can be obtained, easily and quickly. 


Square D’s new Type AR relays are designed 
for maximum accessibility and ease of wiring. 
Photograph of starter, above, shows how load 
terminals are right out in front for easy wiring, 
while control terminals are at bottom, away 
from other parts of the starter. Thus, it is un- 
usually easy to connect overload relays of 
several starters in series, or to wire additional 
relays in the circuit. Likewise, it is easy to con- 
vert a standard starter to 2 wire separate control. 
% 
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METALLIC 
RECTIFIERS 


yaa 


B-L metallic rectifiers provide efficient, dependable conversion of AC 
to DC over a wide range of temperature and climatic conditions. Am- 
bient temperatures ranging from below minus 40° C to above plus 
60° C are common. 


B-L metallic rectifiers are available in a wide variety of sizes and 


arrangements to fit practically any power requirement or application. 


Long experience has made B-L the recognized source of authentic 
information on metallic rectifiers. No matter what rectifier application 
you are considering, B-L will be glad to work with you on the engi- 


neering details. 
. Write for Bulletin No. 96 


THE BENWOOD LINZE COMPANY ~- ST.LOUIS 3,MO. 


Designers and manufacturers of Copper Sulphide and Selenium Rectifiers, 
Te mee e-em Od oe eel) i te ae -le- Tails Pe ee mee il 
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FOOTBALL PLAYERS are protected with 
head gear and other guards made of 
National Vulcanized Fibre—it combines 
toughness with lightness in weight—half 
the weight of aluminum. One of the 
strongest materials per unit weight, known. 


Vul-Cot WASTE BASKETS of National 
Vulcanized Fibre have wide use in offices, 
institutions, homes. Carry a 5 year guaran- 
tee, made in wide range of attractive colors 
and shapes; won’t splinter or corrode. Look 
for Indian Head Trade Mark. 

~ 


CT scsiae 


TRUNKS and LUGGAGE of quality are 
made~of National Vulcanized Fibre. It 
provides lightness in weight, great strength 
and durability. Its tough eeeey gives 


lugeage the ability to withstand hardest 
use. Look for Indian Head Trade Mark. 
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These new ration tokens... 
whi are they mate of 7 


They’re made of something that you may 

never have seen before, but to men in the 

electrical and other important industries, 

this remarkable material has been well 
known for over 70 years. 


But to tell you simply what it is . . . we take cellu- 
lose, treat it chemically to change its structure, then 
we remove the chemicals by a long puring process. 
The resultant product— National Vulcanized Fibre. 


That’s what your tokens that cut down shopping 
time are made of—that’s what thousands of products 
you see or use every day depend upon. A few are 


pictured below. 


WELDERS use shields made of National 
Vulcanized Fibre for it can be molded into 
just the right shape. Its light-weight, 
resilient, non-denting, and durable qual- 
ities make it practical, economical and 
long-lasting for this industrial use. 


RAILROADS—In automatic block sig- 
nal systems, the only electrical insulatin, 

material yet found to possess the canebved 
durability and resistance to deformation, 
is National Vulcanized Fibre. It insures 
dependable operation of signal systems. 


Your SH;JES—Yes, even there, the 
chances are you will find National Vul- 
canized Fibre. It is used in women’s shoes 
as a heel seat reinforcement, because it 
provides a strong base, a tighter seat and 
prevents the heels from pulling off. 


HELMETS that protect workers in mines, 
shipyards and hazardous industrial jobs 
are made of National Vulcanized Fibre. It 
helps prevent injuries—has remarkable 
property of absorbing impact blows and 
distributing their forces. 


AIRPLANES—In planes, countless parts 
are fabricated from National Vulcanized 
Fibre for it combines high dielectric and 
mechanical strength, shock and wear- 
resisting properties. A well-known use is 
the collar in the famous self-locking nut. 


MANUFACTURERS! DESIGNERS! ENGINEERS! 


Send for a Free Copy of 

our eight-page folder 

which suggests practical 

and economical uses to 

which you can put this 
versatile material possessing such an 
unusual combination of physical, electrical 
and mechanicil properties. Please write on 
your compan) letterhead. 


NATIONAL. VULCANIZED FIBRE CO. 


Wilmington 99, Delaware 





You Can Use This Data 


To compensate Error 


From Temp pee 


@ Carpenter Temperature Compensator “30” is used where temperature variations 
in service might affect the accuracy of instruments Such as voltage regulators, 
tachometers, speedometers, etc. As shown by the graphs on this page, several types 
of Carpenter Temperature Compensator “30” are available to meet various design- 
engineering needs. 

The magnetic permeability of this alloy decreases proportionally with increasing 
temperature, and regains its permeability at the same rate upon cooling. For each 
temperature there is an unchanging permeability value. There are three principal 
ways in which the alloy is used to compensate temperature changes:—1. As a shunt 
applied to a permanent magnet; 2. As a shunt applied to a reactance circuit; 3. As 
a shunt applied to an electromagnet. 

Take advantage of our experience in the production and application of Carpenter 
Temperature Compensator “30”. We will be glad to provide additional technical 
data— and our Metallurgical Department will work closely with your design- 
engineering staff. 
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These graphs show the permeability 
values of two types of Carpenter Tem- 
perature Compensator ‘30’, For data 
on other types, see the bulletin described 
above. 


a 


Fig. 1—T emperature Compensator °'30’’— 
Hicu PerMeasi.tiry Type, used for volt- 
age fegulators, etc., where compensation 
is to be effected over a wide range of 
temperature and particularly at high 
cemperature. 
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Fig. 2—Temperature Compensator °'30’’— 
AVERAGE TyPeE, used for watthour meters, 
speedometers, etc., where compensation 
is mot required over 150° F. 


DEGREES F. 
Figure 1 


“ Change ° 


The properties of Carpenter 
Temperature Compensator 
30” are described in detail 
in our latest technical bulle- 
tin. A note on your company 
letterhead will start a copy 
on its way to you. Ask for 


it today. 


40 = 80 120 
DEGREES F.” 


Figure 2 


The Carpenter Steel Company, 115 W. Bern Street, Reading, Pa. 
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ideal combination of time delay (to prevent 

surges) and high speed interruption of short 
circuit characteristics by use of dif- 

Ampere '@ en 50 milliamperes and 50 amperes 

ire si d ampere tur 

is accomplished by 


“‘Thes 
nuisance trips 
circuits. The time 


ferent hydraulic media. 
may be matched accurately to the load by proper 


magnet coil. 5,000 ampere short circuit interrupting capacity 


magnetic blowout action. 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary Heinemann Electric Co., Est. 1888 
99 PLUM STREET TRENTON, N. 5. 
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A Challenge to the Future 
eS Cae Eh 


Here is the new Fairbanks-Morse 


NOTE THESE FEATURES 
general purpose, continuous duty 
It is a 40°C. motor. 
motor—designed for the future— It is a protected motor. 
; It has an optional conduit box assembly. 
available now! Never have more a 
It has cross-flow ventilation. 


It has ball bearings — sealed in cartridge type 
closures. 


It has exclusive Fairbanks-Morse COPPERSPUN 
ROTOR. 


Write Fairbanks, Morse & Co., Fairbanks-Morse 
Building, Chicago 5, Illinois. 


FAIRBANKS-MORSE 


DIESEL ENGINES WATER SYSTEMS 


PUMPS SCALES / EP 

NOLS SLs ) 

aL ES ZL Fa! iter i. 
RAILROAD EQUIPMENT 


stamina, versatility and protection 


been built into a motor housing! 


BUY WAR BONDS 
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Available for 
Government war 
emergency use 
only. 
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THE LITTLE GLASS TUBE THAT HELPS 
KEEP PLANE VOLTAGES CONSTANT... 


} 
DUE 


hme i) 
Kesearch in Glass 


“PYREX” and “CORNING” are registered trade-marks of Corning Glass Works 


T doesn’t look exciting but this little 

Corning precision tube is flying in our 
planes to help them out-perform those of 
our enemy. It is the “heart” of an important 
piece of apparatus called a carbon pile volt- 
age regulator. ; 


As the name implies, the function of this 
equipment is to provide even, continuous 
voltage regulation without lag or fluctua- 
tion. This is accomplished by pressure ex- 
erted ona stack of carbon discs. 


The tube which contains these discs must 
be smooth, accurate in dimensions and capa- 
ble of withstanding high temperatures. For 
it, Eclipse-Pioneer engineers have chosen a 
precision ground Pyrex tube with an out- 
side diameter of .6245 plus 0 minus .001 
inches and an inside diameter of .435 plus 
or minus .002 inches. Tolerances unheard of 
five years ago except for optical purposes! 


> et 


Perhaps Corning’s “know how” in glass may 
some day be of use to you, too. Under the 
Army-Navy “E” flag at Corning you'll find 
glasses with high dielectric strength, ex- 
treme resistance to thermal or mechanical 
shock or any combination of these qualities 
needed to fit your particular requirements. 
Just to keep you informed we'd like you to 
have a free study called “There Will Be 
More Glass Parts In Post-War Electrical 
Products.” Write for your copy to the Elec- 
tronic Sales Dept. M-5 Bulb and Tubing 
Division, Corning Glass Works, Corning, 
New York. 


Photo Courtesy Eclipse-Pioneer Division 
of Bendix Aviation Corporation 
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CORNING 


Electronic Glassware k.™ 


(PYRE 
g ° xo 
S 2a. 


STRUTHERS-DUNN 


INC. 


3,288 
TYPES OF 


AG Dy 


~ RETAYS 


Each available in 
countless coil combinations 


1321 ARCH STREET, PHILADELPHIA 7, PA. 
DISTRICT ENGINEERING OFFICES: ATLANTA © BALTIMORE « BOSTON ¢ BUFFALO « CHICAGO « CINCINNATI ¢ CLEVELAND 
DALLAS « DENVER ¢ DETROIT e HARTFORD e INDIANAPOLIS ¢ LOS ANGELES ¢ MINNEAPOLIS ¢ MONTREAL 
NEW YORK ¢ PITTSBURGH © ST. LOUIS « SAN FRANCISCO © SEATTLE ¢ SYRACUSE « TORONTO ¢ WASHINGTON 
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You dom see if... BUT IT'S THERE! 


Callite Fine Wire is meeting your 
specifications today — and every 
day for the life of your product. 
We engineer wire with careful 
consideration for the way it is to 
be used. That is Callite Quality 
that you can measure in results 
over a period of time. Beyond 
that quality—which in fine wires 


is uniformity —is that unseen, 


Precision diameters, drawn to optimum properties: in aluminum, phosphor 
bronze, stainless steel, silver, commercial bronze, everdur, brasses, ‘‘clad" 


extra quality called “service”. 

. Callite Service is the 

F friendly voice at the 
other end of your telephone—the 
intelligent answerto yourinquiry. 
It is the engineering experience 
that helps you on technical prob- 
lems. It is the cooperation that 
meets your emergency. It is the 


dependability that brings you 


back for repeat orders. Callite 
Tungsten Corporation, 547 
Thirty-ninth St., Union City, N. J. 
Branch Off.: Chicago, Cleveland. 


BL 


fine wires 


wires, and special alloys. Prompt delivery schedules in sizes down to .002", or smaller, cut to your exact specifications. 





’ 
Yew Horizons in assembly line production have been 


brought into focus by the advent of 
CLUTCH HEAD Screws . . . opening the way to new degrees of speed, safety, 
simplicity, and economy. 


What other screw invites operator confidence and speed with a recess bull’s-eye 
target so wide and so easy to hit? 


What other screw has a straight-walled recess engineered to reduce end pressure 
for a safe effortless drive home? 


What other screw matches the CLUTCH HEAD Lock-On feature which unites screw 
and bit as a unit for free one-handed reaching to hard-to-get-at spots? 


What other driver approaches the economy of the rugged CLUTCH HEAD Type 
“A” Bit for long continuous service and simplified 60-second “on-the-spot” 
reconditioning to original efficiency? 


In field service too . . . What other recess has the logical design that makes it 
operative with the ordinary type screwdriver: even with a piece of flattened 
steel rod in emergency? And what other than the Type ‘‘A”’ Bit makes it 
possible to withdraw screws undamaged and saved by the Lock-On for re-use? 


sem agnagrenerorecrnenectgapronerreerarae seit ig 


That you may personally age assortment of CLUTCH 
examine and test these ex- HEAD Screws and sample 
clusive features, Unitedin- Type “A” Bit; also fully 
vites you to send for pack- : illustrated Brochure, 


UNITED SCREW AND BOLT CORPORATION 
POC EAA E ATV NEW YORK 
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LAMINATED PLASTIC PART - 


MAY SOLVE 


Intricately shaped PANELYTE part 
used on Wright Cyclone Engines 
being removed from mold, 


Are you concerned with the design or the mass produc- 
tion of an intricate part? We may be able to save you 
weeks of experiment . . . and money as well. 

Does the application demand light weight . . . high 
structural or dielectric strength . . . dimensional stabil- 
ity... low water absorption ... resistance to heat 
and moisture? PANELYTE, the structural plastic manu- 
factured in 35 paper, fabric, wood veneer, fibre glass 
and asbestos grades, has these properties. 

1,235 resin formulations have been developed by 
PANELYTE engineers, and the majority of the resins 


* 


Fina] guage inspection of precision 
fabricated part, mass produced for 
Hamilton Standard Propellor Co. 


manufactured in our own plant. If one of these is not 
exactly right for your application we will develop one. 

Production snags? Proved PANELYTE molding and 
fabrication techniques permit straight-line mass pro- 
duction of intricate parts. 

Design difficulty? PANELYTE engineers, credited 
with significant advances in mechanical and structural 
design, will be happy to work with you. Check with 
us on any question involving the use of laminated 
resinous plastics. 

Write for PANELYTE Data Book. 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Kansas City, Los Angeles, Montreal, New Orleans, 


St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
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So Traffic May Move 
Smoothly and Safely 
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in the air over Washington... 


When the air is thick with metal wings on the air- 
ways to and from the nation’s capital, it’s a touchy 
business keeping pilots out of each other’s way . . . 
bringing them in, clearing them out. So the Civil 
Aeronautics Administration is turning from the hand- 
posting of flight data and hand-copying of reports to 
automatic flight-control and progress boards. 


These boards, linked by telegraph networks to key 
points along the 1500 miles of airways in each trafhic- 
control area, will post the data for all flights in the 
area . . . using numerical codes to show the con- 
troller such items as flight identification, direction, 
estimated and actual time, proposed and actual al- 
titude, clearance instructions. With the help of these 
up-to-the-minute facts in figures, more planes can be 
controlled with greater safety, speed, and efficiency. 
In the Washington Airway Traffic Control Center, 
the world’s first electrical flight: progress board, de- 
veloped by Teleregister on the principle of the auto- 
matic stock quotation system, points the way for this 
modernization. In it, making up the columns of 
single-digit indicators showing the flight data, are 
thousands of counters built by Veeder-Root. 


So add a postscript to the time honored statement 
that “‘Veeder-Root Devices Count Everything on 
Earth."’ Now they will also count every plane over 
the earth. And write it down, too, that if your 
product or plant counts in the war effort, chances 
are that Veeder-Root can find a way to make it count 
for more than ever before. Write. 


One of the thousands o 
electrically operated single-digit 
indicators used in automatic flight-control boards. 
Each white dot on the wall panel above represents one 
of these counters. 


VEEDER-ROOT INC. 


Hartford 2, Connecticut 


In Canada: Veeder-Root of Canada, Ltd., Montreal 
In England: Veeder-Root Ltd. (new address on request) 
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SINGLE-PHASE MOTORS 


THAT DELIVER 


For heavy-duty jobs requiring quiet opera- 
tion ... high starting and pull-in torque .;:; 
and low starting current, this capacitor-start 
motor is ideal. 

The Type FJ Capacitor Start General-Purpose 
Motor has an efficiency and power factor among 
the highest of any fractional horsepower, single- 
phase motors. ane 


Starting torque of 300 to 450% ... with 225- | 


300% breakdown torque, with low starting 
current... ideal for all heavy-duty applications. 


PICK THIS MOTOR 


TYPE FJ CAPACITOR START GENERAL 
PURPOSE MOTOR 


© For heavy-duty service 
¢ For quiet operation 
¢ For high starting torque 230 dual voltage 


© For low starting current 


25 cycles—1425 
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PHASE—Single CYCLES—60, 50, 25 
HORSEPOWER—}; to 3 


VOLTS—115 or 230 for 4 hp 4 pole 
and smaller: larger sizes are 115/ 


SPEEDS—(approximate full load rpm) 
60 cycles—3450, 1725, 1140, 860 
50 cycles—2850, 1425, 960 





FJ a esieaneanl START INDUCTION.RUN 





Type FJ motors are champs when it comes to 
slugging it out on such two-fisted jobs as com- 
pressors, pumps, machine tools, refrigerators, 
air-conditioners and stokers. 


ASK FOR APPLICATION HELP 


Small motors have gone to war ...some on varied 
applications of peacetime products ... many others on 
specialized war applications. For condensed informa- 
tion on Westinghouse small motors, the Westinghouse 
Small Motor Selector (Booklet 3075-A) summarizes 
the data presented in these “Torque Talks”. Write for 
your copy of this helpful aid to proper motor selection. 
Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pennsylvania. J-03198 





PLANTS IN 2S CITIES OFFICES EVERYWHERE 


SMALL MOTORS 
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Mica used where mica belongs saves the ap- 


pliance dealer a lot of service call headaches. 


When you think of MICA think of MACALLEN 


~. v ~ 
~~ 


_- 


ELECTRICAL MANUFACTURING 





BALLS - BALL BEARINGS ROLLER BEARINGS 


no O Ve 


BALI aUh nD) *‘ARING COMPANY NN aver a WE ROe san 


MAY 1944 








CAN HAVE STEPLESS 
VARIABLE-SPEED DRIVE 





















D-c motor 

Control station 

Electronic panel 

Power transformer 

You obtain all the inherent advan- 


tages of a d-c motor—but don’t need 
d-c power. 


New fractional-hp sizes of THY-MO-TROL drive prove idea! for jig saws, drill] 
presses, grinders, lathes, pumps, and many other machines. 


Now you can get all the advantages of the famous limits. It will deliver full torque even. at low speeds. 
Thy-mo-trol drive in sizes down to 4 hp—even smaller Starting is exceptionally rapid. Acceleration is very 
if you need it. smooth because of electronic current limiting. 


As with the larger sizes, you have complete, stepless 


control of motor speed by simply turning a dial. You How to Buy Thy-mo-trol Drive 
can get a speed range of 20:1, or greater. 

Starting, accelerating, control of speed, stopping Standard Thy-mo-trol drives can be obtained in 
(by dynamic braking), and reversing are all controlled ratings from \% to 15 hp; lower and higher rating: 
from a single station. can also be provided. 


To be sure you get all the design and operating ad: 
vantages of this new type of drive, we suggest you ge! 


Constant Speed — No Load to Full Load 


Regardless of how the load on the machine varies in touch with our local office, giving complete i0- 
-(within the adjustable preset torque limit) Thy-mo- formation about your requirements. Also, ask fof 
trol drive will hold speed within extremely narrow Bulletin GEA-4025. 


Every week 192,000 G-E employees purchase more than a million dollars’ worth of War Bonds. 
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Small magnets 
with a BIG PULL 


Providing moreavail- 
i able external energy 
for a given volume than 
any other permanent- 
magnet material, alnico 
offers highly important 
| space- and weight-sav- 
J ing advantages. It also 
has greater stability; is more resistant to stray mag- 
netic fields, temperatures, and vibration. The sintered- 
alnico process employed by G.E. for magnets weighing 
1/10 pound or less is well suited to large-scale, close- 
tolerance manufacture of intricate shapes—for many 
types of instruments, appliances, and industrial de- 
vices. Illustration shows relative size of equal-strength 
magnets of alnico (left) and tungsten (right). 





Need LOW, 
CONSTANT SPEED? 


Here is a novel line 
of synchronous inductor 
motors that utilize the 
advantages of alnico 
magnets. Especially 
adaptable for jobs re- 
quiring low-speed 
torque or power at con- 
stant speed, Self-starting. Extremely rapid acceleration 
and deceleration. Used for instruments, small regulat- 
ing devices, remote-control devices, etc. Ask for Bulletin 
GE A-3307. 





RATINGS 






TORQUE 
SPEED 
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How to make 
machines KEEP TIME 


Let simple, dependable 
G-E time-control devices 
like this take over the 
clock-watching duties on 
the machines you design. 
They can save operator 
training time; eliminate 
guesswork; protect ma- 
chines; cut down rejects; increase productive machine- 
hours. Available in several forms: general-purpose 
time switches, interval timers, cycle timers, short- 
interval electronic timers, time-delay relays, and 
others. Ask for chart (GES-2608) showing sizes 
and uses. 





SMOOTHER 
CONTRO. 
using 
FEWER DEVICES 


A striking feature of every one of the hun- 
dreds of amplidyne applications is the ex- 
treme simplicity with which smoother, more 
versatile control is obtained. Essentially, the 
amplidyne is a generator-type amplifier which 
is used either as an exciter or as a direct source 
of power. It differs radically from former ma- 
chines, however, in that: 





(1) It can amplify minute control power 
as much as 10,000 times; 


(2) Its response is almost instantaneous; 


(3) It can compose several controlling 
and limiting signals fed to its differ- 
ent control fields. 


Thus the amplidyne eliminates the need for 
many heavy-current contactors and other con- 
ventional control devices. 

Read in Bulletin GEA-4053 how the ampli- 
dyne— 

CONTROLS SPEEDS 
LIMITS LOADS e HOLDS TENSION 
SPEEDS UP ACCELERATION 


PROVIDES AUTOMATIC POSITIONING 
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how to photograph salt eating its dinner 


Salt, from the sea and air, has a tremen- 
dous appetite for many metals—eating 
them away unless they're protected. The 
exact effect of its gluttony and the suc- 
cess of the means used in preventing this 
costly damage are measured accurately 
by Utah's salt-spray test. One of the 
stages in Utah's complete circuit of radio 
and electronic tests. 

Immediately after the parts have been 
subjected co the salt spray, microphoto- 


graphs are taken and developed in the 
especially equipped Utah dark room. 
Thus, it is possible to make a microscopic 
inspection of the actual condition of the 
metal before other atmospheric changes 
take effect. Since metal surfaces exposed 
to salt-spray tests change rapidly after 
tests are completed, it is necessary and 
possible, by this photographic method, 
to determine and accurately record cor- 
rosion in metals. 


Radio Products Company, 


852 Orleans Street, Chicago 10, Illinois 


As a result of this and other Utah 
tests, efficient performance of Utah parts 
is assured under any and all conditions 
normally encountered—the failures 
due to inadequate, inaccurate testing 
areavoided. y y y 


Every Product Made for the Trade, by 
Utah, Is Thoroughly Tested and Approved 
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PLASTICS for pet 


While there is still a war to be won, your principal concern, as well as ours, is to pro- 


. duce products that will speed victory. We are all giving our maximum attention and 
production-capacity to that vitally important objective. 
But even the most pessimistic will agree that it is not too soon to plan and think for 


the post-war reconstruction period. Peace will dawn with the suddenness of a raised 
curtain and only those who are prepared for it will be able to swing into profitable, 
peace-time production with the minimum delay. 





Pe ae ees Figuring prominently in many a profitable, peace-time venture will be the intelligent 
i# increase dielectric strength. But because use of Vulcanized Fibre and Phenol Fibre. In the design, application, and production 
vase ae bene: nak en hae ero of such products, Taylor Fibre is unsurpassed, thanks to Taylor’s Verifibre Process 
are made of Vulcanized Fibre. in which quality is controlled step by step, from raw materials to finished product, in 


the industry’s most modern plant. 


Now—before the curtain goes up on a bright, new world, discuss your post-war plans 
with our engineers. Now is the time to Take it to Taylor. 


TAYZILOR FIBRE COMPANY 


LAMINATED PLASTICS: VULCANIZED FIBRE - PHENOL FIBRE + Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNSYLVANIA - OFFICES IN PRINCIPAL CITIES - PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 
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Developed by Alrose research over a dec- 
ade ago, The Jetal Process has replaced 
the tedious blueing and browning meth- 


ods formerly used. 


This process produces a deep, tough black 
oxide finish in just 5 minutes, by immer- 
sion in an aqueous solution and is adapt- 
able to practically all cold rolled and hot 
rolled steels, as well as most forged steels 
and cast irons. The Jetal. coating will not 
chip, peel, crack, crumble or dust off, even 


on bending or cutting. 


GAS y= 


PROVIDENCE, RHODE ISLAND. U.S.A., TEL. WI-3000-3001 


Also, following application of The Jetal 
coating, an increased toughness is noted 
on all types of cutting and lathe tools. This 
makes for longer tool life and economy 


of operation. 


Furthermore, The Jetal Process affords 
added protection against corrosion and 


wear. 


The Alrose Advisory Service will be glad 
to assist you in solving your black oxide 
finishing problems. Why not write to-day? 
Address Dept. A. 


CHEMICAL CO. 
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PROTECTION INSULATION 


VARTEX extruded tubing has a combina- 
tion of properties that make it ideal insula- 
tion for leads and connections, and allied 
applications. 


VARTEX tubing is unusually flexible at 
low temperatures. It has high dielectric 
strength; made of especially compounded 
synthetic resin, it provides excellent pro- 
tection against solvents, acids, alkalis, oils 
and greases. 


VARTEX tubing has been tested ex- 
haustively, both in the laboratory and in 
the field. 


Detailed Data Available On Request 


oTHER VARTEX propucts 


Varnished Cambric Cloth Varnished Cambric Tapes 
Varslot Combination Slot Insulation 
Vanished Silk Substitute 
Cable Wrapping Tapes Varnished Duck 
Varnished Fiberglas 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT 
WOOCDBRIDGE, NEW JERSEY 





Y%" + Ya" a"! Ye" Yo"' 
Actual breaking load. 26,300 Ibs. 43,900 lbs. 52,600 lbs. 30,000 ibs. 36,000lbs. 18,600lbs. 22,300 Ibs. 


Diameter of bolt %* 


Weight per 100 bolts.. 85 Ibs. 85 Ibs. 85 Ibs. 58% Ibs. 58 lbs. 37 Ibs. 37 Ibs. 
Ultimate tensile strength 75,000 psi 125,000 psi 150,000 psi 125,000 psi 150,000 psi 125,000 psi 150,000 psi 
SAE 3135 or SAE 3135 or SAE 3135 or 
SAE 1020 SAE 1035 aye Equivalent SAE 1035 NE Equivalent SAE 1035 ue Equivalent 
Quench, Quench, Quench, Quench, Quench, Quench, 
Heat treatment ' draw draw draw draw draw draw 
Threads per inch 16 16 18 18 20 20 
Root diameter 0.669 in. 0.669 in. 0.553 in. 0.553 in. 0.435 in. 0.435 in. 
Area at root diameter. 0.351 sq.in. 0.351sq.in. 0.351sq.in. 0.240sq.in. 0.240sq.in. 0.149sq.in. 0.149sq. in. 
Length under head.... 6 inches 6 inches 6 inches 6 inches 6 inches 6 inches 6 inches 


Above data shows essentials of some of the timeliest advice given by Lamson engineers. It shows bow 
and why a smaller bolt using 57% less steel will carry the same load in tension as the larger bolt! 





..AND ARE ALIKE, IN SIZE...BUT 
WHAT A DIFFERENCE YOUR LAB- 
ORATORY WOULD FIND IN THEM! 






































Ask Lamson engineers for solutions to your fastening prob- 


@ Three of these bolts photographed have 


A 4 lems. Maybe out of their vast experience they can help you. 
exactly the same dimensions —%4” x 6”— and 7 oe vo 
Lamson “know how” is at your disposal now, and after the 


there their resemblance ends. sonia Ei nied 


We have arranged them in the photograph to match up with THE LAMSON & SESSIONS COMPANY, General Offices, Cleveland, 0. 
the table of their physicals, at left, below, where you may 


compare these three bolts, point by point. And in the varia- 

tion of their physicals lies your opportunity to profit by 
} Lamson & Sessions’ “know how”, always at your command 
f. without obligation. 


It is obvious that bolts in larger and smaller sizes than those 
shown, made of the same materials, made the same way, 
properly heat treated, will develop proportionately the 
same physicals and characteristics as these three bolts. 


What about the fifth and smallest bolt? We’ll tell you. Note 
that it also is the same length as the others, but it is only 
%-inch in diameter, or less than half the weight of the bolt 

made of SAE 1020 steel with corresponding physicals! 
It will carry approximately the same load in tension as 
the larger bolt. 


Do you want to save weight in the bolted assembly you are 
laying out? Do yuu want to save critical materials and get 





faster deliveries? Do you want to use every means in con- 
i terials? 
ed eee “BOLTS, NUTS & SCREWS”— 1944 REVISION, Cloth bound, Limited 


i inci ; ; edition, 180 pages of technical, practical information. Sent prepaid for 
lf you will apply the principles involved in modern bolt Seeknccdul opp titeele Winer ciaalentenss sneer aii 


engineering, and design for, and specify, a bolt having the “BOLTS ARE IMPORTANT!” —24-page booklet of currently useful informa- 


required strength you need in the smallest possible size— tion for buyers of headed and threaded products, and describing Lamson 
5 ‘ . . & Sessions’ specialty fastenings which have wide industrial applications 

you will have accomplished all three objectives mentioned —now, and in the post-war period. Sent gratis. 

above! Saving weight is a prime objective today whether “THE LAMSON BLUE BOOK”— is our standard Catalog of standard prod- 


ucts excepting our Aircraft products. Sent gratis. 


. . “SIMPLIFIED STOCK LIST’ —Of bolts, nuts and screws, conforming to 
anything else—and you can save weight if you can design latest revisions of the Office of Price Administration, and of great value 
in showing you in what ratio quantities of various standard products 
are kept in stock for deliveries, by your jobbers and in our own (and 
other bolt manufacturers’) warehouse stocks. Sent gratis. 


-——-HERE’S A COUPON FOR YOUR CONVENIENCE -— —- 


THE LAMSON & SESSIONS COMPANY « 1971 West 85th Street « Cleveland 2, Ohio 


Please send us 0 Lamson Blue Book 0 Bolts, Nuts & Screws ($1.00) 
0 Bolts are Important! 2) Simplified Stock Sizes 


you're building a bomber, a tank, a gun carriage, a ship or 


to use a bolt one-half the size you thought you needed. 


Requiring less material, by 50%, than its larger counterpart 
above, having the same strength —the fifth bolt shown, 
if we made it for you, would allow us to draw that much 











| 
| 
less upon critical materials; we would need a smaller 
inventory of materials, and less shipping space would be | 
needed for the finished bolts because we can ship twice as fae ta ee Te ee. 
many bolts in the smaller size than the larger size. A whole | Name of Individual Title or Kind of Work 
| 
| 
| 
| 
| 
| 


train of favorable circumstances is set in motion when you nscale eens 
. : , Employed by (Name of Company) 
let bolt engineers help you engineer a smaller bolt into 


your designs! 


Street Address 





City and State No. 1896—Copyright 1944—The Lamson & Sessions Co. 
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UNIT CONSTRUCTION AND SIMPLICITY 
OF DESIGN FACILITATE ASSEMBLY 
LINE PRODUCTION METHODS 
One of the outstanding features of 
Torrington Needle Bearings is the ease 
and speed with which they are installed. 
Because of their unit construction, 
handling and assembly or dis-assembly 
of associated parts or mechanisms are 

simplified. 

Furthermore, the compact design 
characteristic of these Torrington Needle 
Bearings makes possible the use of 
simpler housing structures. In virtually 
all cases a bore, machined to proper 
dimensions, is all that is required to 
hold the bearing. An arbor press (with 
properly designed pressing tool) is the 
only equipment necessary to secure 
correct installation in practically any 
application. 

And properly installed, in correct 
press fit, Needle Bearings will not shift 
or creep—eliminating the need of 
locking-rings or spacers. 

All these installation features con- 
tribute to speed and efficiency that 
result in cost economies on the produc- 
tion line. They are helping today in 
meeting production schedules; will 


All These Needle Bearings are 
Quickly and Easily [nstalled 


ri =—\ 


uly 


s 


TYPE AT 


TYPE PN 





similarly aid ‘tomorrow's’ postwar 
production lines. 

It will pay you to investigate the 
many advantages of Needle Bearings 
in terms of your own design and pro- 
duction requirements. A copy of the 
Torrington Needle Bearing Catalog, 
available on request, will give you more 
complete information. Ask for Catalog 
No. 117. And the services of our engi- 
neering department are available to aid 
you in the selection and application of 
Needle Bearings for any particular job. 


THE TORRINGTON COMPANY 
Established 1866 * Torrington, Conn. « South Bend 21, Ind. 
“Makers of Needle Bearings and Needle Bearing Rollers” 


New York Boston Philadelphia $ 
Detroit Cleveland Seattle = f° 
San Francisco Chicago Los Angeles wi 
Toronto London, England 









A simple arbor press is the only equipment required to 
install Torrington Needle Bearings. 





PN Type Torrington Needle Bearing is installed in aircraft 
pulley by simple press fit. 


TORRINGTON 


NEEDLE BEARINGS 
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The whirlwind progress in plastics poses some 


problems for the user, or the prospective user. 
Materials and processes for telephone parts differ 
vastly from those used on bicycles... and a 
handle for an ron calls for different characteristics 
than demanded by a water flask for a soldier. 

This is where experience counts, and the right 
equipment to turn out the parts accurately 
and economically. At General Industries, we have 
both. And we keep up to date in our engineering 
and with our machinery. 

That’s why it might be wise for you to consult 
with General Industries if you have a problem 
in plastics. We don’t pretend to know all there is 
to know about plastics; but we believe we have, in 
our group of men, enough combined experience 
and initiative to meet any molding problem that 
can be met—and some that other folks feel might 
be impossible. 

Our capacity for service is extensive. We are 
one of the really LARGE CAPACITY MOLDERS 
in the country. That means we can handle 


Up-to-date 
ANSWERS 


TO YOUR 
Plastic Problems 


large moldings as well as smaller ones. We do 
compression, transfer and injection molding, in all 
plastic materials moldable by these processes. 

We prefer to make our own molds and assume 
complete responsibility for the quality of the 
work, as well as for its prompt delivery. 

We'll be glad to discuss the use of molded 
plastics for your products or parts. There’s a 
wealth of experience here that you can call on, 
and get prompt and reliable answers. No obliga- 


tion, of course. 


ENERAL 


NDUSTRIES 
COMPANY 


MOLDED PLASTICS 


Molded Plastics Division © Elyria, Ohio 


Chicago: Phone Central 8431 Milwaukee: Phone Daly 6818 
Detroit: Phone Madison 2146 








Phitadelphia: Phone Camden 2215 
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Are You Keeping Up-to-Date 
ON LOW-VOLTAGE RECTIFIERS? 


1. Name the three most commonly used 4. Name the only designer-manufac- 
types of low-voltage rectifiers. turer of all three types. 


5. What engineering-service benefit 
does the rectifier user get when he 
3. What is the best way to decide consults a company that offers him all 
which type to use for a specific job? three types of rectifiers? 


2. In what respects do they differ? 


(Turn to page 168 for the answers.) 
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@ Write for the big 64-page 

catalog of Bunting Bronze 

Standardized Bearings and 
Bars available from stock. 


@ “Bunting” on a Bar of Bearing 
Bronze in your stock makes it more 
than merely bearing metal. | 

Bunting Bronze embodies a tradi- 
tion of skill and service that enjoys 
the respect of all builders and users 
of machinery. 

Bunting Bronze appears in the 
bearings specified by designers of 
the most advanced mechanisms — 
airplanes and airplane engines, 
automotive vehicles and motors, 
machine tools, electric motors and 
all the various machines used in war 


constant research. 

Bunting technicians emia in 
collaboration with machinery manu- 
facturers and maintenance men are | 
showing them how to use to their 
best advantage the Bunting Bronze 
Bars and Standardized Bearings sold 
by leading wholesalers everywhere. 
The Bunting Brass & Bronze Com- 
pany, Toledo, Ohio. Warehouses in 
Principal Cities. | 








Transformer 
case sealed 
by Fedelco- 






GIVE YOUR PRODUCT 
aa eT ve 
WORKING CONDITIONS WITH 


Fedelco-Seal 











EDELCO-SEAL makes good products better products. 

By incorporating the element in which a device 
operates at peak efficiency as an integral part of the 
unit, Fedelco-Seal insures a permanently ideal sphere 


of operation. 






Illustrated here is a transformer sealed in an air-tight 
case by the Fedelco-Seal method. It is an example of 
the way Fedelco-Seal can bring to the products of all 






industry an entirely new conception of performance. 





Abrasive dust, corrosive fumes or explosive gases have 





no effect on devices when sealed by Fedelco-Seal. Ordi- 





nary air, containing moisture, can be sealed out and any 





pre-determined operating condition—dry air or gases, 





such as oxygen, helium or nitrogen, under any reason- 





ably desired pressure—can be permanently sealed in. 





Let Federal Electric engineers show you how your prod- 





uct may be enhanced in value by surrounding its oper- 





ating parts with working conditions most ideally suited 





to it. Fedelco-Seal may be the something new for whieh 





you have been looking. 





Send us details of your problem and a sample of your 





product. Our engineers will be glad to show you what 





Fedelco-Seal can do for you. Call or write today. 


























HOW PRE-DETERMINED OPERATING 
CONDITIONS ARE SEALED INTO 
A DEVICE BY FEDELCO-SEAL 


EXAMPLE: CLARE TYPE “‘K” RELAY 


Ci 


Steel base is stamped. It is 
shown here ready for mounting 
of relay assembly. 


Relay is mounted and lead wires 
are soldered to the contact and 
coil. 


ce 


Vessel is evacuated. Any pre- 
determined working conditions 
... dry air, inert gas... at any 
reasonable pressure . . . is then 
introduced into the chamber. 
Glass tube is then sealed off as 
shown. 


2 


Glass button with fused-in lead 
wires is sealed to a metal ring. 
This ring is then brazed to o 
metal skirt and finally to the 
steel base. 





Steel enclosure is placed over 
the relay assembly and brazed 
to the base, making an air-tight 
assembly. 


5 ) 


Octal base is placed over 
header skirt and wires are sol- 
dered to base pins. The relay 
within the housing is now ready 
for use under any pre-deter- 
mined conditions without regard 
to atmosphere, pressure, or tem- 
perature. 
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IRC WILL BE fi 


with TYPE BW INSULATED 
WIRE WOUND RESISTORS 





ING 


At the first indication of lessened demand by 
the Armed Services, IRC will be in an excel- 
lent position to immediately supply industry's 
requirements for resistors of al] types. That IRC 
units will be available in ample quantities on a 
favorable price basis is assured because we have 
developed and are operating on a mass produc- 
tion basis the world’s largest resistor plants. 


RESISTOR PROBLEMS WELCOME 
Feel free at all times to consult with us on your 
peacetime product design plans involving 
resistances. You can be certain of un- 
biased engineering counsel and secure 
in the knowledge that the subject 
matter will be held inviolate. 
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CHECK THESE FEATURES OF TYPE BW WIRE 
WOUND RESISTORS 


1. Completely insulated wire wound of standard 
\y, 1 and 2 watt sizes. 


2. Resistance values: Y. watt—from .24 obms to 
800 ohms; 1 oe .5 obms to 5000 obms; 
2 watt—from 1.0 ohms to 8000 ohms. 


3. Have wire wound stability and are physically 
interchangeable with carbon types. 


4. Available in matched pairs to 1% or 2% 
for close-tolerance, high-stability applica- 
tions. 


5. Element is space wound with cop- 

%, per-nickel or nichrome bare wire 

securely crimped and molded 
integrally with leads. 





PERMANENT MAGNETS MAY DO IT BETTER 


UMBLING over the treacherous roads 
in Italy and lunging ashore on Jap 
island-fortresses, this “rolling radio 
station” of the U. S. Signal Corps has 
won high praise forits splendid perform- 
ance in the battle of communications. 
Built by the Hallicrafters Co., and 
designated “SCR-299” italsoillustrates 
a number of the constantly growing uses 
for which permanent magnets are em- 
ployed today. In the 299’s loud speak: 
ers, headsets, microphones, telephones, 
instruments and magnetos, permanent 
magnets are extremely vital parts. 

In many other types of electrical and 
electronic equipment for land, sea and 
air warfare, permanent magnets perform 
equally important functions. And be- 
cause of our 34 years of specialization 
in this field, ourorganization has played 
a leading role in designing and manu- 
facturing permanent magnets for nu- 
merous applications. 

This unusual experience should prove 
valuable to you in solving your engi- 
neering problems...and our engineers 
will be pleased to .consult with you. 
Write us, on your letterhead, for the ad- 
dress of ouroffice nearest you anda copy 
of our “Permanent Magnet Manual”. 


PHOTO COURTESY U. S. ARMY SIGNAL CORP? 


The “SCR-299” is mounted in various types of vehicles 
and is also used, dismounted, as a fixed radio station. 


She 
INDIANA STEEL PRODUCTS 
Company 


6 NORTH MICHIGAN AVENUE «+ CHICAGO 2, ILLINOIS 
* Specialists in Permanent Magnets Since 1910 * 


COPYRIGHT 1944, THE INDIANA STEEL PRODUCTS COMPANY 
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PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
1228 W. PICO BLVD., LOS ANGELES. CALIF 


BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. 
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“Finish” 

Buy more 


NEWARK, N. J. 


Cirystal-clear Pl ey 1 | AS 


is economical to mold 





Mounting thread is molded into aircraft fuel gauge for Broad mounting rim simplifies assembly of edge-lighted 
easy installation. automobile dial. 
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Rope design brings lively sparkle to molded PLEXIGLAS Color applied to back of clear molding gives rich three- 
flatware handles. dimensional depth to molded-in design. 
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Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides . aT aT 








)| ... how to design for most effective 
use of this acrylic plastic 


HEREVER large numbers of identical parts are 
WE sitieedi PLEXIGLAS moldings can offer cost econ- 
omies, while presenting the same advantages — 
transparency, light weight, strength, chemical resist- 
ance — that characterize PLExicLas sheets and rods. 


We recommend consultation with a reliable custom 
molder who can assist you in making the best use of 
the plastics molding process. In addition, the following 
may be helpful in designing moldings of transparent, 
crystal-clear PLEXIGLAs. 


Mold mounting lugs, rims or threads 
into part to cut assembly costs. 


By molding mounting devices 
as part of the dials, dial 
covers, and similar trans- 
parent parts, it is often pos- 
sible to eliminate gaskets, 
bezels and other assembly 
parts and to reduce finishing 
time. Lugs and rims should 
be as substantial as possible. 
Threads should preferably be heavy and coarse. 


Use metal inserts, when required, 
as decorative part of molding. 


If part requires adjustment 
or will be frequently dis- 
assembled, a metal insert is 
usually preferable to a molded- 
in thread. Allow for sufficient 
PLEXIGLAS around the insert 
to anchor it firmly. The exte- 
rior of the insert should be 
properly designed and finished, 
since it will be visible through transparent PLEXIGcLas. 


Consider sparkling surface effects 
for parts which will be subjected to 
scratching in service. 


Where appearance is a factor, 
breaking the surface of PLEx- 
GLASinto a number of polished 
facets, flutes or reeding takes 
full advantage of the lively 
sparkle of the material and 
also reduces the visibility of 
any slight surface scratches 
the molding may receive if handled roughly. 


LOOKING AHEAD 
THROUGH 


Plexiglas 


The familiar bomber nose is a PLEXIGLAS nose. 
PLEXIGLAS was developed in Rohm & Haas 
laboratories, first brought to commercial pro- 
duction in Rohm & Haas plants. Today it is 
found on every type of Army and Navy plane — 
convincing proof of the qualities that have made 
it “aviation’s standard transparent plastic.”? 

Why not investigate the ways in which it 
can give your product new sales advantages? 
Write or call our nearest office—Piiladelphia, 
Detroit, Los Angeles, Chicago, Cleveland, New 
York. Canatuan Plateiivater. Hobbs Glass Ltd., 
Montreal, Quebec. 


Only Rohm & Haas makes 


PLEXIGLAS 


CRYSTAL-CLEAR ACRYLIC SHEETS, 
RODS AND MOLDING POWDERS* 


*Formerly Crrstatire Molding Powders 


Piexicias is the trade-mark, Reg. U.S. Pat. Office, Sor the acrylic resin thermoplastic sheeis, rods and molding powders manufactured by Rohm & Haas Company. 


Gia ae 


WASHINGTON SQUARE 


PHILADELPHIA 5, PA. 
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F your equipment calls for specially engi- 

neered and constructed control panels, Colt 

engineering and precision manufacture will be 
of particular interest to you. 

It may be an intricate panel for a multi- 
motored machine handling a varied number 
of operations — or a simple unit for starting and 
stopping a single motor. Colt can produce it 
for you ready for installation. 

The record of Colt precision engineering ex- 
‘tends over a period of 107 years. Like other 
Colt products, you can depend on Colt Engi- 
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neered Controls for extra performance under 
repeated starts, stops, loads and overloads, 
year after year. 

Call in an experienced Colt Engineer. He will 
recommend standard or custom-built equip- 
ment precisely suited to your requirements, 
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COLT’S PATENT FIRE ARMS MFG. CO., ELECTRICAL DIVISION, HARTFORD, CONN, 
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WIRES AND CABLES 


a) 
THE SCIENTIFICALLY CONTROLLED LAYTEX PROCESS is an 
exclusive method of (1) specially preparing and compounding 
wire insulation ingredients, and (2) applying the insulation. 
Purification operations remove 90% of moisture and water 
soluble impurities from liquid latex so as to form the basis 
for insulation of unusually high dielectric strength. Repeated 
dipping and drying followed by vulcanizing results in building 


“FIGHTING WORDS” 


—TAKE A LOT OF WIRE! 


The ease with which wires and cables 
can be handled, speed with which they 
can be installed and readiness with 
which they can be maintained are tre- 
mendously important in battle-zones. 


To get these advantages, the Signal 
Corps developed wires and cables hav- 
i ing appreciably smaller diameters, with 
corresponding reductions in bulk and 
weight. Working in close cooperation 
with Signal Corps Engineers, U.S. 
Rubber Company engineers contributed 
the Laytex process. 


Long before the war, this process was 
used for insulating small diameter wires 
for building, commercial and control 
circuits. The Laytex process made pos- 
sible the famed lightweight Laytex 
Assault Wire of front line use, and has 
been adapted to a wide variety of other 
wires and cables for Ordnance, Corps 
of Engineers and the Navy. 


When the day comes that we can 
again make peacetime versions of these 
smaller diameter wires and cables they 
will bring you extra advantages in meet- 
ing the increased capacity requirements 
of the vast new wiring, re-wiring and 
re-conversion markets. Smaller wires 
will save shipping and storage space— 
handling and installation will be easier. 
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up a homogeneous, small diameter insulation in which con- 
ductors are perfectly centered. The process is adaptable to 
the use of synthetic rubbers as well as natural rubber. In 
either, the insulation is compounded to resist extremes of 
temperature, from tropical heat to sub-zero cold. Evidence of 
this property is the global use of Laytex wires and cables by 
our Armed Forces. 


' Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


MAY 1944 


¢ In Canada: DOMINION RUBBER CO., LTD. 
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DON'T LET FRICTION 
"i Curtail vour 


PRODUCTION 


& 
—~ IN 


In the high-speed drive for Victory, FRICTION finds its greatest opportunity. 
Machine operators have rest intervals, but the machines themselves have none. And so, 
normal inspections and adjustments may be overlooked—lubrication may be neglected— 
a bearing becomes dry or dirty, and over-heated—FRICTION’S agents get in their deadly 
work—and A DAMAGED, BURNED-OUT OR RUINED BEARING CRIPPLES A VITAL TOOL. 


Let NORMA-HOFFMANN engineers help you guard your bearings against FRICTION’S 
“saboteurs’’—dust, dirt, grit, moisture, poor lubricants, inadequate lubrication. Give 
each bearing periodic inspections— watch for unusual noise or heat—keep your bearings 
clean—use the lubricant best adapted to the duty involved. If possible, have replacement 
bearings at hand, * * * Our engineers are at your service, with 30-odd years of specialized 
experience in bearing application, operation and maintenance. 


To Win the War:—Work—Fight—Buy War Bonds 
NORMA-HOFFMANN BEARINGS CORP’'N., STAMFORD, CONN. ... FOUNDED 1911 
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Alcoa Research Helps you 


Aluminum's High He 
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They’re seeing active service, too—these 
little airplane-enginecylinder heads—in spot- 
ting work with the artillery. Like their big 
brothers in fighters and bombers, they are 
made of aluminum, giving them these advan- 
tages: superior heat conductivity, light 
weight, resistance to corrosion, dependability. 

Alcoa produces these cylinder heads as 
semi-permanent-mold castings. Their accu- 
racy and clean surfaces permit the engine 
manufacturer to finish them with a minimum 
of machining. It’s another case where the 


high quality of Alcoa products is enabling 
fabricators to save on finishing costs and time. 

As capacity for additional production be- 
comes available, it may pay you to change to 
Alcoa Aluminum permanent and semi-perma- 
nent-mold castings. You get high production 
at relatively low costs. 

Alcoa engineers will gladly help you de- 
termine what parts—wartime or postwar— 
are applicable to production by this process. 
ALumiInuM Company OF AMERICA, 2179 
Gulf Building, Pittsburgh 19, Pa. 


*Student fliers during their first 4-1/2 weeks of training. 
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TIME HAS PROVED cad Improued 


ELECTRICAL PORCELAIN INSULATION 


Sod csaaliiiiies are indispensable to industry. Porcelain 

roducers use them, too, and always have. But after a material 

ae been tenderly nursed through the laboratory, it has a sterner 
test to pass: the test of time and use. 


Thousands, yes millions, of electrical products have been 
produced, for war and for peace, permanently insulated with 
Electrical Porcelain. The list of applications runs through the 
alphabet. 


Arc Chutes—Bottlewarmers—Bushings—Bus Sup- 
ports—Clevises—Electric Fences—Egg Cookers— 
Fuse Bases—Fused Cut-outs—Rubber Dipping 
Forms—Fruit Reamers—Instrument Bushings—In- 
sulating Knobs—lInsulating Screw Eyes—Meter 
Seals—Mixing Machines—Nail Knobs—Neon Sign 
Insulators—Outlet Boxes—Telephone Fuse Blocks} 
—Transformer Bushings—Wiring Cleats—Wiring 
Devices. 


Thousands more of things to come—for people—will need 
electrical insulation. Streamline them if you want to; but don’t 
tamper with the electrical insulation. Specify Porcelain—beyond 
the laboratory stage and standing the test of time. 


F ortify your New Products * 


_ with Time-Tested Insulation. 
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ELECTRICAL PORCELAIN SECTION 


NATIONAL 
ELECTRICAL 
MANUFACTURERS 
ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 
444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO 


P.O. BOX 272, MACOMB, ILL, 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN. 


THE LOUTHAN MANUFACTURING CO, 


2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


SQUARE D COMPANY 
6060 RIVARD STREET, DETROIT 11, MICH , 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, NN, J. 


THE UNIVERSAL CLAY PRODUCTS CO, 


1501 E. FIRST STREET, SANDUSKY, OHIO 
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RAYTHEON 
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VOLTAGE 


STABILIZERS 


ENDBELL MODEL 


ON abrrna TO + ONE HALF PERCENT 


With today’s heavy demands for power, line voltages are constantly 
fluctuating thus impairing the performance of much precision and 
manufacturing equipment. A Raytheon Voltage Stabilizer incorp- 
orated into such equipment will control output voltage to plus 
or minus 14% over wide fluctuating voltage limits. Here’s what 
Raytheon will do for you. 

Stabilize varying AC input voltage to + 4%... Quickly stabilize 
any load within their ratings... Input voltage is stabilized within 2 
cycles, variations cannot be observed on an ordinary volt meter... 
Stabilizes over wide AC voltage limits, 95 to 135 volts... Entirely 
automatic operation, connect it and forget it. 


New Bulletin DL48-537 is free. Write for your copy. 


ae. 
RAYTHEON MANUFACTURING 


‘e i f 190 WILLOW ST., WALTHAM, MASS 
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Billy Bodine says- “To make today’s totally 


enclosed motors last longer— 


KNOW YOUR MOTOR=—xknow ts temperature LIMITATIONS” 


TEMPERATURE CHART 


Inspection hole plug 
can be removed to in- 
spect condition of com- 


mutators and brushes. TALLOW MELTS 


STANDARD AMBIENT 
TEMP. OF REFER- 
ENCE. (A. 1. EE.) 


SUMMER HEAT 


Ball bearing motor — 
also available with 


sleeve bearings. WATER FREEZES 


All electric motors warm up when running. Totally enclosed 
motors heat up more for the same load and frame size than ven- 
tilated motors, because the heat cannot be dissipated by circulat- 
ing air through them. 


The chart shows maximum temperature rise for 55°C. (131°F.) 
enclosed motors, and 40°C. (104°F.) ventilated motors.. 


Continuous overloads overheat and injure electric motors. 
That is why designers of motor driven devices must be careful to 
select motors of correct horsepower ratings. For intermittent 
service, it is permissible to impose momentary overloads if there 
is sufficient idling time to dissipate excess heat. In such applica- 
tions smaller and lighter motors can sometimes be used. In any 
case, it is wise to consult a Bodine motor engineer. 


A totally enclosed 
Bodine motor used on 
epplications such as 
mentioned below. 


Xen ee Yaemandd cranes 
ACS BODINE ELECTRIC COMPANY 


2256 W. Ohio St., Chicago 12, Hl. 


Where to Use Totally Enclosed Motors 


IDEAS 
BY BODINE 


for your postwor notebook 


a DESIGN | 
B 


Totally enclosed motors are 
used in locations where grit, 
carbon, emery dust, metal fil- 
ings, and chips'are likely to be 
drawn into the motor. The ex- 
clusion of foreign matter pre- 
vents damage to brush and 
switch mechanisms and keeps 
any abrasive material 
the windings. 

Bodine engineering service is 


out of 


available to help you select the 


right fractional saenegiantt mo- 


tor for the specific job. In most 
cases, it is possible to obtain a 
standard motor to meet your 
specific need. However, when 
the condition requires, Bodine 
will redesign a standard motor 
or design a new one. If you are 
a post-war planner, try this 
helpful service today. 
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IN FUTURE ISSUES 











Points Ahead in Heavy Duty Design. 
How an industrial designer who has 
specialized with notable success in the 
development of integrated equipment 
for industry views the future and the 
character of the products that will 
meet tomorrow’s needs. 


notable adversity there can be drawn 
very specific conclusions as to ways in 
which motors and controls may be 
further improved and better adapted 
to the world of tomorrow. 


























Designing High Frequency In- 
duction Heating Units. A few sug- 
gestions to assist the product develop- 











Some War-Learned Lessons in 


Regard to Motors and Controls. 
Based upon experience in combat and 
under general operating conditions of 


ment engineer in undertaking product 
development work at one of the newer 
electronic specification points. 
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—LOW MELTING POINT OF ZINC ALLOY HAS ENABLED 
THIS DIE TO PRODUCE OVER 2,000,000 DIE CASTINGS 





The two zinc alloy die castings in the photograph 


above are exact duplicates of the more than 1,000,000 
pairs of castings already produced in this same die.* 
Long die life is just one of a number of economic advan- 
tages resulting from the lower melting point of the 
zinc die casting alloys. 

Because low casting temperatures are used with zinc 
alloys, the die is not subject to the rapid erosion or heat 
checking common in the casting of higher melting point 
alloys. And low casting temperatures also mean lower 
fuel and cooling water costs. Furthermore, easily ma- 
chined die steels can be used with zinc alloys and casting 
can be done in high speed machines. Alloys of higher 
melting point must be cast in hardened dies and in 
slower machines. 


These economic factors, combined with exceptional 








716°F 


ZINC ALLOYS 


AVERAGE MELTING POINTS 
for the commonly used Die Casting Alloys 


physical properties, normally make zinc alloy die cast- 
ings the most widely used. Every die casting company 
is equipped to make zinc alloy die castings, and will be 
glad to supply you with additional information— or 
write to .The New Jersey Zinc Company, 160 Front 
Street, New York 7, New York. 


*The two castings illustrated constitute a housing for a metal 
rule. Note the engraving on the exterior and the assembly ele- 


ments on the interior. 


FOR DIE CASTING ALLOYS 








_ThER Research was done, the Alloys were developed, and most Die Castings are specified with 
99.99 + % 


HORSE. HEAD SPECIAL (view dy) ZINC 


LVRS 
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How Different A Tomorrow ? 


T IS not very easy for those who are by nature conservative 
I to realize just how excitingly different tomorrow can be. 
Perhaps it is a good thing that, in sounding out the future, 
forces for sometimes ill-thought-out progress are curbed by realistic 
considerations just as stand-patters are urged to things that they 
otherwise would never attempt. 


















For example, this greatly ballyhooed matter of electronics. 
Would it be good for a laugh, as an extreme example of a day- 
dreamer’s worst flight of fancy, if you heard that your lawn could 
be trimmed electronically, automatically and well—were you will- 
ing to pay the price? No mower to push, no man hours to waste 
in drudgery. 





















Nevertheless, sub-surface conductors arranged in a close pat- 
tern could establish a continuous path of guiding short wave 
impulses which an electrically driven lawn mower could follow 
without going “‘off the beam” to the left or to right. A trailing 
cable could supply the energy to the machine which would proceed 
unattended to the job and halt itself when that was completed. 
Well, it is entirely feasible—only a question of whether or not you, 
and enough others, would want it. 


COMPONENTS HAVE CHANGED ALREADY 


ORE realistic in broader interest is the fact that scarcely a 
material or a part for integration within the complete prod- 

uct has escaped being greatly altered by the production-for-war 
era. This issue alone gives emphasis in feature articles to literally 
radical changes in motors, controls, condensers, pressed metal parts, 
cables and vibration isolating solids. The impact upon tomorrow’s 
planning is as inevitable as it is stimulating and full of change. 









The only way in which the alert developer of electrical products 
can hope to meet tomorrow’s opportunities and pressures is upon 
tomorrow’s terms. They are being defined today. Just to make it 
personal, are you ready ? 



































ONDENSERS, or capacitors, are unusual elec- 

trically, being capable of storing electrical en- 

ergy without chemical or physical change. This 
property causes the current through a pure condenser 
(without associated resistance) to lead the impressed 
ac. voltage by 90 degrees. Condensers are specified 
for phase displacement as utilized in capacitor start 
ac. motors and as various circuit constants in radio, 
communication and electronic applications as well as 
for the absorption of transient energy experienced in 
switching and for the power factor correction of in- 
ductive loads. 

The terms condenser and capacitor are used inter- 
changeably though the character of the engineering 
field involved greatly influences the nomenclature. 
Product development engineers have preferred con- 
denser whereas those dealing with power circuits ac- 
cepted capacitor. However, capacitor is now applied 
to smaller and smaller devices until it has become a 
reference for all but the air condensers. Now that 
electronic heating applications have forced the develop- 
ment of relatively large air condensers, these too are 
being referred fo as capacitors so that the last dif- 
ferential between the two names is in the process of 
being destroyed. 

A condenser or capacitor is composed of two elec- 
trical conductors insulated from each other. When 
a dc. potential is impressed on two conductors in- 
sulated from each other the voltage causes an electric 
charge to flow into the system. One conductor assumes 
a positive charge and the other an equal but negative 


Condensers Come Closer 
To Performance Needs 





charge depending upon the polarity of the impressed 
potential. The charges on the conductors produce 
electrostatic stresses in the region between them. These 
electrostatic stresses represent stored electrical energy. 
If the potential is removed from the conductors and 
they are connected together externally current flows 
until the charges on the conductors have been equalized 
and the electrostatic stresses have been eliminated. 


HOW MUCH ENERGY? 


MOUNT of energy which can be stored in the 
A condenser is dependent upon the voltage im- 
pressed on it and its electrostatic capacity, which, in 
turn, depends upon the area of the conductors, or 
plates, the nature of the insulating medium between 
them (called the dielectric) and varies inversely as 
the distance between the plates. Obviously the larger 
the plates the larger will be the capacity of a condenser. 
The nature of the dielectric has an equally large in- 
fluence on the capacity. This, called the dielectric 
constant or the specific inductive capacity, is an arbi- 
trary figure based upon air as unity. It is expressed 
as the ratio of the capacity of a condenser using the 
material as a dielectric to the capacity of the same 
condenser when its plates are separated by air. As 
shown in an accompanying illustration, the effect of 
introducing a dielectric other than air between the 
plates of a condenser is to increase its capacity or 


VV ABIABLE air condensers are an old familiar standby. 

A—For use as a tuning element in high frequency 
apparatus. B—Precision type for use as a standard 
Capacitance. 
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ARTIME has brought some 
notable changes in the char- 
acter of condenser and capacitor 


units. More rigorous performance 
requirements have been met by 
closer engineering to realistically 
stated needs. Some newer ma- 
terials have entered the situation, 
such as thin conducting and insulat- 
ing films, and resourcefulness has 
stepped up the capacity obtainable 
within unit space. Herewith re- 
viewed are basic types, character- 
istics and suggestions for specifi- 
cation to maximum | satisfaction 
within the complete product. 








reduce its size for the same capacity, because all the 
specific inductive capacities shown are greater than 
that of air. 

The separation between the plates has a very marked 
effect on the capacity, which varies inversely as 
the thickness of the dielectric. But the limiting factor 
on the plate separation is the voltage that the condenser 
must be designed to withstand. The separation must be 
great enough so that the insulation is not punctured 
under steady state or transient conditions. Therefore, 
the higher the sparking potential or strength of the 
dielectric, the smaller can be the thickness of the 
dielectric and so the greater the condenser capacity. 

The suitability of a material for a dielectric is de- 
termined not only by its constant and its strength but 
also by its loss factor. When a condenser is used for 
ac. the electrostatic field impressed on the dielectric 
by the charge on the plates is continually reversing 
itself so that the stresses in the dielectric also are 
reversing at the same frequency. This charging and 
discharging of the condenser, as the voltage impressed 
on it reverses its polarity, causes a current to flow 
in the circuit which leads the voltage by approximately 
90 degrees as there is a loss in the dielectric which 
appears in the form of heat. This loss is practically 
independent of the capacity or rating of the condenser, 
or the magnitude of the impressed voltage but does 
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increase with temperature and also is dependent upon 
the amount of moisture in the insulating medium. 

Dielectric loss is objectionable for two reasons. First, 
the power loss is in phase with the impressed voltage 
whereas the current due to the capacitive effect of 
the condenser is 90 degrees out of phase with it. Hence 
the higher the dielectric loss the larger will be the 
power factor of the condenser. Second, the power 
loss appears in the form of heat in the dielectric, 
which, though very desirable in electrostatic heating 
of laminated plastics, is extremely objectionable in 
condensers used as comporents of electrical circuits. 
This heat loss increases the temperature of the dielec- 
tric thereby decreasing its strength and thus causes 
the condenser to fail even though the potential applied 
to it is not great enough to puncture the material at 
normal temperatures, 


OWER factor of the condenser not only is in- 
creased by the hysteresis loss in the dielectric but 
also by the power loss in the plates and leads due to 
their resistance, by leakage currents, and, in high volt- 
age condensers, by corona discharge losses. Corona 


MONG newer materials to be found in wartime re- 

designs of capacitors are: A—Substitute mica now 
being used in radio frequency blocking and by-pass con- 
densers. B—Liquid impregnated and filled paper capaci- 
tors in sealing ceramic housings. C—Victory types of 
dry electrolytic tubular capacitors are produced without 
an aluminum case to conserve war-needed materials. 
D—As a compromise, the same type of condenser may be 

thinly aluminum cased but with a waxed outer sleeve. 
















































































discharge can be avoided by proper design and should 
be minimized because it causes chemical deterioration 
of the dielectric, resulting in rapid failure. Leakage 
currents are negligible in most instances but must 
be considered in electrolytic condensers particularly 
in relation to the operating voltage. In fact, when the 
operating voltage exceeds the safe limit, the leakage 
current increases so rapidly that the condenser can 
be and is used as a regulating capacitor. The power 
loss in the plates and leads usually is small and can 
be neglected. In air condensers the dielectric loss 
is zero except that there is a loss in the solid insulators 
supporting the plates. Because of these losses which 
are always found in a greater or less degree in all 
condensers it is impossible to make a commercial con- 
denser with a zero power factor but, for many speci- 
fuecation points, may be so considered. 

The trend in condenser design has been to increase 
the capacity obtainable in given space and weight. 
This trend has been stimulated by the war effort be- 
cause space and weight are of prime importance. The 
war, and particularly aircraft have imposed ambient 
temperature requirements never dreamed of before in 
condenser applications. Minus 60 deg. C to plus 71 
deg. C ambient is not at all an unusual requirement 
and has done much to complicate the condenser picture. 











FOR VARIABLE CAPACITIES 






IR CONDENSERS are the oldest type and 

practically outmoded except in the adjustable or 
variable types. They, of course, have no dielectric 
hysteresis losses other than those found in the sup- 
ports, but are undesirable because of their size. They 
are large not only because of the low dielectric constant 
of air but also because of relatively large spacing 
between the plates must be employed to assure that 
the irregularities experienced in manufacture will not 
cause voltage breakdown in service. 

Air condensers consist of multiple pairs of plates 
connected in parallel. Parallel, rather than series 
connections are used that total capacity may be equal 
to the sum of the various component capacities. In a 
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EAVIER duty service calls for 
strong construction. A—Trans- 
television condensers. 
B—Motor capacitors of the same size 
will not necessarily have the same 
A mfd. ratings. Here those at the left are 
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oil impregnated, oil filled types while 
electrolytic forms are at the right. 
Respective ratings are 2 mfd., 86-96 
mfd., 124-138 mfd. and 2 mfd. for 
voltages indicated. C—Power factor 
correction unit for industrial service. 
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series connection, the reciprocal of the total capacity 
is equal to the sum of the reciprocals of the individual 
values, or: 
Series Circuit 
Parallel Circuit | 1 1 l 
oe, oe ee 


where C,, C,, and C, are the individual capacities and 
Cy is the total capacity of the unit. 

The variable air condenser has always filled an im- 
portant place in the electronic and measurement fields 
where it is desirable to tune or vary the resonant 
frequency of a circuit. It offers a continuously ad- 
justable standard of impedance which at audio and 
low radio frequencies can be considered as a pure 
constant capacitance. Until quite recently the usual 
variable air condensers were 0.0005 mfd. and units 
larger than 0.002 mfd. were quite rare but, with the 
advent of electronic heating apparatus, the air con- 
densers are assuming power proportions, now being 
available in capacities up to 5 kw. and 12,500 volt. 

The capacity of an air condenser can %e varied 
by changing the spacing between the plates or by chang- 
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ing the portion of the plate area utilized. The first 
method is impractical for more than two plates because 
the spacing between each pair must be decreased to 
increase the capacitance; thus the construction would 
become unreasonably complicated. The method of 
varying the capacitance of a condenser by decreasing 
the spacing between the plates does find an important 
specification point in the condenser microphone. Here 
the separation between the plates is varied by the 
sound waves transforming audio to electrical energy. 

In varying the capacity by changing the areas util- 
ized, one set of plates is mounted stationary while 
the other set rotates as a unit mounted on a shaft which 
may be direct driven for coarse adjustment or gear 
driven for more accurate control. If the plates of 
the condenser are shaped so that they are not segments 
of circles the amount of the plate involved will be 
different for each angle of rotation. By design of the 
shape of the plates the capacity can be made to vary 
directly with the angle of rotation (called straight-line- 
capacity condensers) or the capacity can be made to 
vary as the square of the angle of rotation which, if 
used with a fixed inductance will make the wave- 
length of the circuit vary directly with the angle 
(called straight-line-wave-length condenser). In like 
manner, the plates can be designed so that with a 
fixed inductance the resonant frequency can be made 
proportional to the angle of rotation (straight-line-fre- 
juency condenser ). 

The capacity of an air condenser can be increased 
by immersion in a liquid dielectric.* For example, 
transformer oil will more than double the capacity 
while castor oil may increase it approximately five 
times. The immersion in the oil permits the condenser 
to be operated at a higher voltage without damage but 
dielectric losses are introduced unless the oil is en- 
tirely free of moisture. Since it is quite difficult to 
eliminate the moisture completely and keep the oil 
in this condition, such losses do result. The voltage 
permitted on air condensers is also increased by rais- 
ing the air pressure because the permissible voltage 
is almost directly proportional thereto. On high volt- 


* See “Liquid, Viscous and Solid Dielectrics,” August 1943. 


YY seer is anotable characteristic af capacitor 

availabilities. A—Mica types. B—For fluores- 
cent lamp power factor correction. C—Tubular 
victory models. D—Heavier duty form. E -Im- 
pregnated paper units. 
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age air condensers used on high radio frequencies, 10 to 
20 atmospheres are used for satisfactory operation. 
Similarly satisfactory results can be obtained by 
going in the opposite direction as exemplified by a line 
of vacuum capacitors announced recently. These are 
designed to withstand peak voltages up to 16,000 volt 
and their size is only about one-tenth that of ordinary 
air condensers. The vacuum construction eliminates 
the effect of temperature, humidity, and altitude so that 
the unit is suited ideally for high-frequency circuits. 
Another adaptation of the air condenser is the use of a 
liquid dielectric whose constant decreases with tem- 
perature. This is used in conjunction with fixed plates 
to produce a compensator type. Since the variation of 
capacity with temperature is constant and readily meas- 
ured, the resonant frequency of a tuned circuit em- 
ploying the condenser can be maintained closely. 
The ever increasing need for more capacity in less 
space has led to some very interesting developments 
in condenser design using dielectrics other than air. 


(Continued on p. 168) 


















































































































































































































Postwar Motor Controls 


ECAUSE new materials and tech- 
B nical progress hold so many revo- 
lutionary implications the alert engi- 
neer and designer should be well in- 
formed as to every aspect of possible 
developments for tomorrow. Just as 
with motors, control components of 
various kinds are subject to many in- 
fluences for change. The author of 
this discussion, a well-known develop- 
ment engineer with a leading manu- 
facturer of control equipment, chooses 
to remain anonymous. His observa- 
tions are nevertheless wholly valid and 
should be stimulating to the reader. 


NDUSTRIAL control 
switches, relays and related elements have been 
greatly improved in the past few years, notably 
under the influence of war-learned lessons in regard 
to materials and performance necessities. However, 
many may be the undeveloped possibilities, specifiers 
of such components should appreciate that there is not 
going to be a sudden revolution in the field of motor 
operation, temperature regulation or machine controls. 
Many laymen seem to feel that postwar products of 
all kinds are going to be entirely different from their 
pre-war predecessors. Such a feeling is probably based 
on a romantic and fertile imagination, fed by the pub- 
licity which has been given to a relatively few out- 


devices—inotor — starters, 


B 


standing developments. The truth is that nearly all 
postwar products, in electrical and in other lines, will 
be the same (or nearly the same) as those to which 
we have been accustomed. 

Perhaps this can be better understood when one 
realizes that there is an acute shortage of engineering 
and technical personnel, and that most companies have 
been able to assign only a very small percentage of 
such personnel to the development and improvement 
of things for tomorrow. Even a small manufacturing 
plant may produce several hundred different items, each 
brought to its present state of perfection by years of 
research, experimentation and experience, and requir 
ing a large number of tools and dies to fabricate. With 
rare exceptions a complete redesign, or even a major 
change, is neither desirable nor possible, except over 
a long interval. 

This does not mean that postwar planning is being 
neglected. On the contrary all progressive companies 
are considering, to the extent that their facilities permit, 
ways and means for improving their peacetime products 
In this connection special consideration is being given 
to the use of wartime products, for new developments 
of military importance are reaching a high state of 
perfection within a relatively short time. But it should 
not be concluded that these products will be available 
with the advent of peace. 


With few exceptions the only wartime de- 
velopments that will be quickly available at 
the end of the war are those which have al- 


E-DESIGN has cut the size of this time delay relay 

(A) by about 25 per cent and reduced its former 
weight by nearly a half. Previously there were several 
contact arrangements; now there are only two and these 
can be connected to duplicate any of the former avail- 
abilities. B—Another precision adjustable time delay 
type of like construction and notable compactness. 
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ready been made avail- 
able on suitable pri- 
ority, as a part of our 
war effort. Informa- 
tion on most of these 
can now be obtained, 
and the products them- 
selves are indicated as 
being, or shortly to be, 
available commercially. 


When the war is over, conversion to peacetime prod- 
ucts will have to be made quickly if employment is to 
he maintained during the readjustment period. It will 





ill Be Different Too* 


CTAB TS have been improved in regard to 

materials and space requirements as well as 
performance. A—Single-phase resistance starter 
with solenoid switches, timing relay and graphite 
compression resistance tube, all mounted without 
congestion in a standard Nema Type 1 enclosure. 
Cabinet is black enameled on the outside; white 
enameled inside. Rating 744 hp. B—Incorporat- 
ing within its design a bi-metal overload relay, 
this unit provides triple portection for motor loads 
up to 714 hp. over a wide range of ambient 
temperatures. Pushbutton so arranged that 
Operator must press and then release before the 
circuit is completed. Coils for different voltages 
are interrupted by the removal of 4 screws. C— 
Combination units provide specialized service. 
This offers a line contactor, overload relay, 
neutralizing resistor and timing relay with 
accelerating contacts to start dc. motors upon 
definitely planned intervals. D—Machine tools 
often require multiple function controls as in this 
unit for a grinder which offers a main line dis- 
connect switch, transformer and control circuit 
fuses, magnetic and manual starter and a re- 
ceptacle for a portable motor. E—Another 
machine tool with multiple components of several 
ratings. Note the use of subassemblies well 
adapted to integration within the panel. 
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which many of these products are supplied offers further 
difficulties. The mechanical work alone on the draw- 
ing board and in the tool room, without regard to 


















































































corporate these units 
within special purpose 
controllers for hoists, 
elevators, presses, laun- 
dry machines, valves and 
pumping systems, to 
mention but a few and 
to say nothing of the 
eight or ten different 
types of enclosures in 








































also be necessary if production is to be started on those 
items of which a distinct shortage exists. There will 
he no time for extensive redesigns or alterations at that 
time. Improvements must be incorporated over a 
period of years, as an orderly program permits. 

or example, if a company were to develop a much 
unproved principle for a motor starter, it would take 
several years to extend this to six or eight standard 
sizes, to incorporate these new starters into reversing, 
multi-speed, combination, reduced voltage, and similar 
units, each with a host of ramifications again, to in- 
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additional experimental activities or engineering tests 
to obtain necessary data, would assure an exceedingly 
gradual conversion to the new principle. 

In spite of the handicaps of war, many companies 
have been able to improve some of their peacetime prod- 
ucts, and to develop new ones. This, of course, does 
not imply an unpatriotic neglect of the problems related 
to the war. Many of these new products were nearly 
ready for release at the begining of the war and their 
appearance has been delayed rather than hastened by 





~* See “They Will Not Be the Same Old Motors,” February 
1944. 
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ONTACT making devices have 
yielded to re-design in improve- 
ment as to weight, size and resistance 


to accelerative forces. A—Enclosed, 
light weight, dc., magnetic aircraft 
contactor, Available in both 50 and 
100 amp. ratings, the smaller is only 
25¢ by 2 in. and weighs 434 oz., while 
the larger is 234 by 25 in. and weighs 
11 oz. Performance to 40,000 fr. B— 
Another type of circuit control espec- 
ially designed for aircraft operation. 
Available in 3 frame sizes with current 
ratings from 35 to 200 amp. for circuits 
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up through 30 volt. Will carry 115 per 
cent rated current continuously and will 
ultimately trip at 125 per cent of rated 
current in a 25 deg. C. ambient. C— 
Sealed contacts protect this switch 
against contamination by dirt, dust or 
oil and especially designed to be speci- 
fied within combat vehicles which 
undergo climatic adversities. Rating 
50 amp., non-inductive at 12 and 24 
volt dc. and 110 volt ac., 114 to 31% lb. 
operating pressure; plunger travel 
differential 0.006 to 0.012 in.; weight 
5 oz. Resistant to 10G. 



























the conflict; others have come about as a logical out- 
growth of knowledge gained during recent years, includ- 
ing such factors as forced substitutions of materials 
and exchanges of technical information. Wherever 
their knowledge could be of value in the war effort 
companies have liberally disclosed to others the results 
of their research and experimentation. Naturally, they 
have not disclosed their peacetime plans, nor informa- 
tion having only a postwar implication. 


SOME THINGS TO EXPECT 


PECULATION as to postwar products need not be 

wild. The two most uncertain factors are the 
time which will be required to produce some of these 
things, and thé association of specific products with 
the companies that will make them. An orderly analy- 
sis of developments in the industrial control in- 
dustry leads to some specific conclusions. 

Industrial control prices were frozen as of October 
1, 1941. As very few control manufacturers had made 
any increase in prices during the previous several 
years, in spite of incteasing labor and material costs, 
the prices now in effect have taxed the ingenuity of 
the manufacturers to keep themselves in the black. 
Assuming that this has met with fair success, we may 
ask if price reductions cannot be effected after the war, 
especially when labor and material costs decline (if 
they do) to pre-war, or nearly pre-war levels. The 
answer, unfortunately, is no. 


We may anticipate some adjustment in 
prices, with perhaps minor cuts on some 
items, but manufacturing cost reductions dur- 
ing the present period have been achieved 
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very largely through mass production meth- 
ods which will not be suitable for postwar 
production of a greater variety of materials 
in smaller quantities. 


All of which leads to the conclusion that there may 
be a reduction in the number of devices offered after 
the war. A relative reduction, that is, for there will 
actually be an increase from some wartime production 

As an example, a time delay relay was made until 
recently in a number of different contact arrangements 
to meet various needs. Then a redesign reduced its 
size about 25 per cent and its weight by nearly a half 
It is now produced in only two contact arrangements, 
which will duplicate any of the former arrangements. 
This is a decided convenience to many users who now 
need to stock but two items instead of many. This 
convenience saves money, too, although it may not 
show up on direct cost records. 

Another place where unification is already under way 
is with respect to enclosures for hazardous locations 
Many for Class II Group G locations are now being 
listed for Class II Groups E and F. As the require- 
ments for Group E approach a little more closely those 
for Class I Group D explosion resisting designs, it ma) 
eventually be found expedient to produce but a singl: 
enclosure for both classes, the added cost of the stronger 
(explosion resisting) design being compensated for b) 
the reduced costs associated with larger unit produ 
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These Heating Components 


Simplify Product Development 


ERTAIN heating elements, such as tubular, car- 
tridge, strip and immersion units are well estab- 
lished standbys, but to them must be added some 

later developments such as ceramic and high frequency 
electronic heaters if the specifier is to have a clear pros- 
pective of availabilities. In selecting the best type of 
element for any specific product each kind of heating 
unit should be given balanced consideration by the 
engineer-designer. Methods by which the elements can 
best be integrated within the product deserve parallel 
study and interpretation. 

Tubular heating elements consist of high-resistance 
wire, usually nickel-chromium and generally in the form 
of a helical coil of bare wire. However, for most war- 
time specification points for industrial uses, the element 
is of the enclosed or sheathed type. The helical coil of 
resistance wire is first placed in position within the 
sheath and the space between the wire and sheath is 
packed, under heavy pressure, with powdered mag- 
nesium-oxide, where it forms a rigid support for the 


VAILABILITY of heat producing 
A parts in such generous diversity 
that almost any desired space, tem- 
perature, shape or form factor may be 
readily obtained has been further im- 
proved through the advent of induc- 
tion heating principles. Here is a brief 
review of recent progress, as reflected 
in units available for specification by 
alert product-development engineers. 





magnesium-oxide is a non-conductor but transmits the 
heat generated in the wire very quickly to the sheath 
since the latter is an excellent heat conductor. 
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wire coil. The sheath is then sealed air-tight. The For general purposes up to a sheath temperature of 
MMMM 
=== PECTACULAR 
————————————————— and new, high fre- 
——— WOR SSS quency induction 


heating is suitable for 
the processing of 
either metals or di- 
electrics. A — Ar- 
rangement of dielec- 
tric material within a 
press. B—Wood ve- 
neers may be readily 
joined using the so- 
called radio nail or 
spot gluer. The high 
frequency generator 
at the left supplies 
energy to the appli- 
cator providing a firm 
bond to the veneer 
sheets. C—Steel tub- 
ing yields quite as 
readily to high fre- 
quency techniques’ as 
do dielectrics. As 
here indicated the 
turns may be of not- 
ably simple construc- 
tion. D—High fre- 
quency tubes, here 
shown in a 15 kw. 
unit, are among the 
electronic com- 
ponents required. 






































peesrORnes (A) for a plastic outlet box (B) which, 

formed in a press and heat processed, offer notable 

intricacy. Note the metal inserts. C—Electrode, upper 

and lower plates and safety cage on a radio frequency 
generator unit. 


750 deg. F (399 deg. C) outer covering is usually of 
steel. When temperatures run up to 1000 deg. F (538 
deg. C) nickel-silver is used, up to 1200 deg. F (649 
deg. C) rust-resisting chrome steel is provided. A 
nickel-chromium sheath may be used when tempera- 
tures are to reach as high as 1500 deg. F (816 deg. C). 
For immersion in water and similar liquids, a copper 
jacket is employed. For heating vegetable oils, the 
latter should be nickel-plated. These heating elements 
may be straight lengths or they may be bent cold to any 
desired form, such as a coil, hairpin, or other shape. 

When used for air heating, as would be found in an 
airplane cabin heater, the sheath may have soldered to 
it a spirally-wound fin which insures the delivery of a 
comparatively large amount of heat at conservatively 
low heat density. Mechanically, such a cabin unit would 
consist of a coil of finned sheath mounted in front of a 
pressure type fan by which the heat would be evenly 
distributed throughout the space. When used in high 
temperature localities, or at altitudes sufficiently low to 
render heating unnecessary, the coil may be switched 
off and the fan alone used as a cabin ventilator. 


A 


pet ASED sources may be integrated within dry- 

ing tunnels and are passed through (A) either on 

conveyers or more complicated (B) material-hand!ing 
facilities as shown. 


C 


Although the cartridge unit is by no means a new 
development, increasing opportunities are being found 
for its integration within both wartime and peacetime 
products wherever a conveniently applied source oi 
heat is indicated. Since heat transfer from this type of 
unit is accomplished by conduction, it is necessary that 
the cartridge be in good contact with the surface to be 
heated. This is accomplished by inserting the unit 
tightly into the metal to be heated or by mounting it 
firmly in grooves in the metal. For introduction into 
the metal, a hole is drilled of the nominal diameter of 
the unit which is slightly under size to permit ready 
insertion. When the unit is heated, expansion of the 
cartridge causes it to tightly fill the hole and thus in- 
sures adequate contact. Whenever feasible, a smal! 
concentric hole is drilled through the wall in which the 
unit is inserted to provide a drive hole for removing 
the unit if such removal becomes necessary. When this 
method is followed, a disc should be placed at the bot- 
tom of the main hole to protect the unit from the pin 
which is used for driving it out. 

The usual construction of cartridge units provides 
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for two terminals which are brought out as flexible 
leads. The unit therefore furnishes a single predeter- 
mined heat. When desired, some of the units may have 
three leads connected to a double winding so that they 
may be connected for three heats. For connection to 
flexible conduit, a connector is threaded into the block 
and the link between the leads of the unit and the sup- 
ply wires is made within the protection of the connector. 
The leads may be attached to the supply wires which 
are carried to the controller or any switch that is used. 
As an illustration of a typical use of the cartridge unit 
may be cited its use for heating pressing irons or other 
equipment for the renovation of uniforms. 

Strip heaters are heating elements designed as flat 
plates or strips which may be attached to the surface 
to be heated and transfer heat by conduction, radiation 
and convection. Such heaters consist of two or more 
lengths of coiled nickel-chromium wire embedded under 
heavy pressure in refractory insulation, magnesium- 
oxide powder, which is compressed rigidly to form an 
insulation and a support for the wire. The entire as- 
sembly is enclosed in a metal sheath which is flat on one 
side to provide for bringing it into satisfactory contact 
with the surface which is to be heated. Terminals are 
provided at one or both ends for connection to controller. 

There are two principal types of strip heaters avail- 
able. The first has a steel sheath which permits opera- 
tion at temperatures up to 750 deg. F (399 deg. C) and 
the second type which has a porcelain enameled jacket 
suited to operation up to a temperature of 1200 deg. F 
(649 deg. C). 


A 


ARTRIDGE heaters come in various diameters, 
lengths, capacities and ratings (A). This cartridge 


type (B) is used for heating liquid forced through the 


surrounding helical tubing. 


Strip heaters are integrated into the product by bolt- 
ing on to the surface. They are also employed for tank 
heating by bolting to the bottom of the container in 
which the liquid is to be melted or heated. In general 
commercial usage, strip heaters are in the form of a 
single straight unit as they are not ordinarily intended 
for bending like the tubular heater, but for special pur- 
poses they may be obtained as segments, coils or rings.* 
Strip heaters may also be obtained with fins similar to 
the tubular type. 

Both strip and cartridge units, if individually divided 
electrically into two units, or if two separate single units 
are used at one point, may readily be connected for 
three heats, high, medium and low, such arrangement 
being controlled by a three-heat switch. 

Immersion heaters consist of two or more tubular 
components provided with a connection head from 
which the elements are extended straight or they may 
be arranged as a hairpin bend, coil, or in some special 
form which is best suited for immersion in the tank, vat 
or other container in which is placed the liquid to be 
maintained at the desired temperature. 

There are two basic types of immersion heaters, the 
screw-in and the over-the-side. In the former, the 
tubular units are carried by a flange head into which 
they are fitted by a water-tight ‘joint. This flange is 
threaded for screwing into a drilled and tapped hole in 
the side or bottom of the liquid container. In fabrica- 
tion, several points should be kept in mind as the units 


*See “Electrical Heating Units for the War-Time Product, 
December 1942. 
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SP type 
heaters 


may be 
mounted in 
various ways. 
A — Multiple 
units in a flat 
heating plate. 
B — Flange 
mounted. 
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switch for as many heat intensities. 


must always be covered with water or other liquid by at 
least two inches. They should be mounted in the tank 
either horizontally or vertically from the bottom, but 
never from the top. Such a position, when heating 
water, may result in the formation of steam pockets and 
the unit will consequently overheat. The units should 
be carefully kept clean and any accumulation of carbon 
or other foreign material removed. A free circulation 
of the liquid around the heaters should be provided at 
all times. For shallow depths of liquid, a “T” type of 
unit has the tubular coils at right angles with the screw- 
in head and is designed for mounting in the bottom of 
the container. 


REMOVABLE IMMERSION HEATERS 


7: HE over-the-side type of immersion heater is most 
readily installed as it is intended for slipping over 
the edge of the tank, pot or other vessel in which the 
liquid is to be heated. As this brings the terminals 
outside of the container, no provision need be made for 
prevention of entrance of the liquid into the heater. 
The over-the-side heaters are most frequently employed 
for metal in pots, oil-tempering baths and products of 
this nature, yet there are often both commercial and 
wartime processes where they may be used. A minia- 
ture heater of this type will be found convenient for 
heating a small quantity of water in any kind of an 
open-top container. 
Ceramic heaters, while they have not as yet found 
a very wide specification point in wartime products, 
provide a means of obtaining a high temperature, 2750 
deg. F (1527 deg. C), and withstand loading up to ap- 
proximately 100 watt per sq. in. of radiating surface. 
They may very likely. in the future be more widely used 
in war products. At present, their use has been mainly 
in ceramic heating where they are available in capacities 
up to 60 kw. and they are also available as miniature 
resistors for radio receivers. These heaters are in the 
form of rods varying in diameter from % to 3” and in 
various lengths to suit the particular application. Made 
from refractory silicon carbide having a denser structure 
and lower electrical resistivity at the ends (from which 
they are commonly classed as “cold end” units or ele- 
ments) spring terminal mountings maintain a pressure 
which holds them in position and at the same time af- 
fords sufficient pressure for electrical contact. 
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(CARTRIDGE (A) heaters are usually provided with facilities for 
ready extraction when used in solid metal. B—Strip heaters should 
be placed near the bottom in liquid heating or in melting tanks. C— 
Strip heaters offer an unusual flexibility as here arranged with a 3-way 
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An approximate estimate of the energy required to 
heat any substance by resistance heating may be derived 
from the following formula : 

F = W X SH x T, in which: 

F = Energy in Btu. 

SH = Specific heat of substance 

T = Temperature rise in deg. F 

W = Weight of substance in Ib. 

To obtain the kw.-hrs. divide the result thus obtained 
by 3412. 

In using this formula allowance must be made for 

heat absorption of the substance, as well as of racks or 


trays, if used. Ventilating air and heat losses through. 


walls, doors and exposed surfaces should be considered 
when estimating the requirement of a room or oven in 
which such sources of loss are present. 

With the heating elements thus far described, heat 
is generated by the flow of current through resistance 
wire which forms a part of the heating unit. From this 
it is transferred to the material being heated by radia- 
tion, conduction or convection.* Under such condi- 
tions, heating of any substance must proceed from the 
outside and permeate the matter. The thoroughness 
and quickness of such heating will depend upon the 
relative conductivity of the substance being treated. 
A completely different method of applying heat in the 
construction of products is afforded by the employment 
of radio-frequency currents which, while of recent 
development, have already been established as a practical 
and advantageous process in many branches of indus- 
tries and should receive notable consideration from the 
engineer-designer of wartime products. 

In the process of electronic heating, instead of gen- 
erating heat by the passage of current through a resist- 
ance, heating occurs within the substance due to the 
rapid vibration or agitation of the electrical charges of 
which the substance being heated is composed and the 
rapidity of the resulting heating will be governed by 
that of the electronic agitation. For practical specifica- 
tion points, radio frequency may range from kilocycles 





* See, “Put More of the Heat to Work,” April 1941. 
(Continued on p. 184) 
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HILE there are now literally hundreds of types 

of plastic materials on the market these may, 

in spite of their number, be segregated into no 
more than two basic classes; thermo-hardening and 
thermo-plastic.* The latter materials may be softened 
by heat or pressure as often as desired. On the other 
hand the thermo-hardening class, once it has been 
heated and pressed to a definite shape cannot be re- 
formed. Additional heat completes the chemical action 
and gives a stability to the material. In the thermo- 
plastic group are several of the pioneer materials as 
natural waxes and resins, bitumastic products and some 
cellulose plastics. More recent additions include vinal 
and styrol acid derivatives. The thermo-hardening 
plastics include the phenolic, urea, casein and amino 
types of plastics. 


LACK OF CORRELATION 


HOUGH considerable work has been done on 
plastics both from the viewpoint of the chemist 
and of the electrical engineer, there has been little or 
no correlation of results. Thus in the treatment of 
this subject a brief survey of the chemistry will be given 
first and then the electrical requirements will be dis- 
cussed. It would also not be amiss to remind those 
engaged in the electrical industry that the plastic tech- 
nologist is not concerned primarily with applications 
in the electrical field. He is not out to serve that field 
exclusively, but if his products find a specification 
point therein his field of usefulness is extended. But 
imagine his feelings when his products are accepted by 
the electrical industry and he finds them submitted to 
all manner of complicated tests which have no obvious 
connection with chemical tests and theory. He is then 
told that his product is nonuniform, the power factor 
varies between different batches to some many decimal 
places, and so on. In due course of time because of 
the interaction between the research of the two groups 
it should be possible for the chemist to “tailor” his 
molecules to fit the very definite specifications of the 
electrical engineer. It would of course be advantageous 
to both trades if the correct specifications were worked 
out with the attendant mutual recriminations prevented. 
The peculiar behaviour of plastics under heat best 


* See “You Will Be Making the Most of Plastics Later On,” 
February 1943 and “Progress in Laminated Plastics Has Been 
War-Stimulated,” September 1943. 
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explains the term plastic. When a crystalline body is 
heated that body gradually increases in temperature to 
a definite value. The temperature now remains con- 
stant until the body has absorbed its latent heat and 
when that has been absorbed the body changes state and 
melts. With a plastic however the temperature rises 
continually and over an indefinite range of tempera- 
ture the material has plastic or flow properties. In the 
plastic, heat causes vibration. The long molecules of 
the plastic-polystyrene—estimated to have over 20,000 
carbon atoms in its molecules—may be pictured as 
vibrating in a complicated fashion. Thus it is no 
longer necessary to think of the molecule suddenly 
gaining enough energy to free it say of all attachments 
and jumping from the bound state (solid) to the free 
(fluid), but rather a gradual loosening of the bonds 
with rise in temperature. Thus there is a continuous 


‘ change from one state to the next. 


A solid body has a definite shape ang: ‘able to 
withstand the action of applied forcegs 
change its shape. A liquid on the 
definite shape and the molecules are 
freely over one another provided #h 
change in total volume. The plastic takes 
position between these two. 
slide over each other. 

Plastics are classified as belonging to the carbon or 
organic group. Carbon as is well known forms a 
great variety of compounds because of the fact that it 
has four bonds or arms which may interlink with other 
elements provided that the molecules so formed satisfy 
these bonds. The simplest compound thus derived is 
methane (CH,). Here the carbon bonds are satisfied 
by four hydrogen bonds. However it is possible to 
have a variant where carbon is linked with carbon. 








midway 
Here layers are free to 


Sometimes overlooked by the specifier 
in his search for materials which will 
yield sought-for performance are the 
basic chemical considerations that 
make plastic materials what they are. 
Subject to considerable flexibility as 
to properties, and certainly but par- 
tially developed as to potentialities, 
thermo-plastic and thermo-setting ma- 
terials both offer an excellent field 
for study and broader appreciation. 





























































This gives ethyl alcohol. The OH group is known as 
“hydroxyl.” A further variant is where three carbon 
bonds are joined to three carbon bonds, giving the well 
known substance acetylene. It is this bonding property 
of carbon which makes possible the building up of 
“chain” molecules essential in the preparation of plas- 
tics. One process employed is known as polymeriza- 
tion. Here by suitable treatment-of a simple substance 
a chain molecule is formed. For example when ethylene 
is liquefied and heated under pressure it yields poly- 
ethylene, ie. CH, CH, CH, .....CH,. Another 
process is “esterification” which consists in the forma- 
tion of an ester arid in the removal of water. For 
example treating ethyl alcohol with acetic acid yields 
ethylacetate plus water. 


AS TO THERMO-HARDENING 


HIS classification results from a purely chemical 

process and there are three main types, namely 
phenolic plastics, the amino and the alkyd resinoids. 
In the phenolic process phenol is condensed with for- 
maldenyde over sulphuric acid as a catalyst. The 
process is carried out in stills maintained at about 70 
deg. C and the period of heating is continued for a 
longer or shorter period according to the requirements 
of the product. For example, in a molding powder the 
reaction is incomplete and the resin is finally cured in 
the last molding operation. For this work the resin 
from the still is ground and mixed with wood flour and 
coloring matter. This mass is cooled in a special 
disintegrator. 

The urea plastic is formed by condensation of urea 
with an aldehyde. The process is somewhat on the 
lines of the above. As this plastic is employed on ac- 
count of its delicate color, the filler must be carefully 
chosen. Usually a white cellulose pulp or wood flour is 
employed. It is of interest to note that the urea plas- 
tics were first developed as a glass but found unsuitable. 
Another development along the same lines is the acrylic 
ester plastics which are inert to corrosive fluids and 
have excellent weathering properties. 

The vinyl plastics are obtained by polymerization of 
vinyl acetates, or chlorides. The first is obtained from 
acetylene and hydrochloric acid. The plasticized prod- 
uct can be extruded or molded and has excellent elec- 
trical properties. It has been used as a flexible sheath- 
ing for electric wiring. Some types of the polyvinyl 
chlorides give sheets which are used in competition 
with celluloid sheets. When vinylchloride and acetate 
are polymerized, a product which is resistant to water, 
dilute acids and alkalis is obtained. This finds com- 
mercial application in lacquers, coatings for food con- 
tainers, sheets, rods, etc. 

Polystyrene is a pure hydrocarbon product. The 
fundamental raw materials are benzene and ethylene. 
This substance is a water white solid which begins to 
soften at 70-90 deg. C and is suitable for injection 
molding. It is inert to the action of corrosive chem- 
icals and is resistant to water. Solutions of polystyrene 
can be prepared in benzene and are used for the prepa- 
ration of dopes and lacquers. As polystyrene has a 
high refractive index and good light transmission, ar- 
ticles molded therefrom have remarkable brilliance and 
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beauty. As an insulator its properties are outstanding. 
It has a dielectric constant of 2.5 and a power factor 
of 0.0001-0.00003 over a wide range of frequency. 


CERAMIC MATERIALS TOO 


MONG the thermo-hardening plastics is the cera 

mic group. Considerable development has been 
made here with special reference to the high frequency 
field. The new materials fall into three distinct groups 
as follows: 

Steatite, with a characteristic low loss. 

Rutile, with a high dielectric constant. 

Materials formed from mixtures of soapstone and 
clays with low thermal expansion. 

The steatites are produced from finely divided mag- 
nesium silicates as talc or soapstone. When fired they 
assume a crystalline structure with high mechanical 
strength and a low dielectric loss. The power factor at 
50 cycles is 25 to 30 x 10+ and for more refined prod- 
ucts becomes 20 to 20 x 10%. The dielectric constant 
is 6.5. 

The rutiles belong to the titanium group. When 
ground and compounded with suitable binders the di- 
electric constant averages 80. The reason for this high 
value is that both titanium and oxygen have high elec- 
tronic polarizability per unit atomic volume. However, 
this constant has a negative temperature coefficient. It 
has been found possible to arrange a compound in such 
a manner that the negative coefficient of titanium is 
compensated by the positive coefficient of the binder, 
giving a dielectric constant unvariable with tempera- 
ture of about 10. However for some obscure reason 
rutile has a low loss only at high frequencies; for 
example, at 800 cycles tan 8 = 300 x 10%, but at 10° 
cycles tan 8 = 10 x 10%. By introducing an admix- 
ture of zirconium dioxide the power factor at low fre- 
quencies is reduced but the temperature coefficient of 
capacitance is high. 

There are two other classes of resins to be con- 
sidered, the vinyl and cellulosic resins. They are 
thermo plastic and are used on account of their 
mechanical and optical qualities. Their electrical 
properties are not outstanding. One advantage claimed 
for these organic glasses is that they are non-inflam- 
mable, which is a valuable property in the construction 
of films. A methyl acrylic ester is described as an 
unbreakable glass and is used to such a large extent 
in aeroplane construction. Of course after the war 
such a material may find a use as the window material 
for instruments. 

In the third group composed of soapstone and clay 
the thermal:expansion ranges from 1.1 to 1.3 x 10° 
between 20 to 200 deg. C. The dielectric constant 1s 
in the neighborhood of 5 but the power factor is 
40 x 10+ at 10° cycles per sec. These have been used 
in the construction of coils of constant inductance overt 
wide ranges of temperature. 

When an investigation is made of the properties of 
insulating materials one is immediately confronted with 
all manner of inconsistencies. Take for instance mica 
which none can deny is the best insulation available for 
many classes of work. One is immediately met with 
the fact that it contains atoms of certain conductors, 
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OW SOME electrical properties vary for specific 

materials. A—Conductivity of wax with a 

melting point of 55 deg. C. B—Dielectric constant 

and power factor vary with temperature and fre- 

quency. C—Power factor—temperature curves for 
chlorinated diphenyl. 


ior example aluminum and so on. How then can the 
chemist explain its good qualities? One might say 
purification would improve the quality of the mica. It 
might do so but what would happen to the other prop- 
erties? Would they be impaired? As it is difficult to 
explain movement in the case of the solid, liquid dielec- 
trics will be used to furnish examples thereof. 

Here are the dielectric constants and resistivities of 
certain well known liquids. 


| ‘ 7 
| Dielectric Constant | 
(eiatanatanaeninke 

| 


Resistivity Ohm-metres 


Petroleum oil »¥ 
Ethyl alcohol 25. 
Methyl] alcohol 31 
Water (distilled) 81 


10! 
3x 108 
1.4x 10% 
5 x 10% 


The hydrocarbons are good insulators with low di- 
electric constants, while the alcohols, esters and acids 
have inferior resistivities but high dielectric strength. 
he addition of water to oil lowers to a very marked 
extent the resistivity of the oil. Too much water causes 
such a deterioration of quality that break-down occurs. 

In this brief summary of plastics an endeavor has 
heen made to align the chemical structure with the prop- 
erties, and so provide iri an elementary fashion some key 
to the expected behavior. From the electrical viewpoint 
it is essential to avoid free ions and polar groups if the 
dielectric constant and power factor are to be kept 
within reasonable limits. Yet it seems essential to 
employ polar forces for mechanical strength. Of course 
iurther developments may show that it is possible to 
build up a structure from other structures without the 
se of the polar bond. 


\gain it is known that working a metal has con- 
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siderable effect on its properties. May not such a 
scheme be possible in the case of plastics? As a matter 
of interest there is one process which produces threads 
from polystyrene. This matter is brittle but in the ex- 
truded thread form the mechanical strength is much 
increased. The electrical engineer will watch these and 
like developments with more than normal interest. 

For too long has he been forced to think of an in- 
sulator as something extremely brittle with no mechan- 
ical strength and even now with the multitude of 
plastic materials on the market, he is not freed alto- 
gether from that notion, Another manner in which the 
strength of the materials may be built up is by tailoring 
the molecules in three dimensions so instead of Hnear 
attachments there will be a system of cross linking of 
great mechanical strength. 
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OUTSTANDING 


PRODUCT 
DEVELOPMENTS 


of ALERT ENGINEERS & DESIGNERS 


ADEQUATE POWER FOR AIRCRAFT SERVICING 


Powerful enough to operate modern, heavy-duty aircraft gun turrets and pro- 
viding electrical supply needs for the ground crew in servicing and testing planes 
of all sizes, this rectifier has voltage control with a ‘“‘no-load”’ limit that may be 
set and locked to prevent tampering. This no-load voltage is within the safe 
limit of any delicate electronic device or other electrical equipment in a plane. 
The rectifying element is of the “self-healing” dry 
disc magnesium-copper sulphide type. No bulbs or 
tubes are required. The bridge circuit is entirely insu- 
lated from the primary. Three phase rectification 
guarantees smooth dc. output. This can be regulated 
by a knob operating a rotary tap switch connected in 
the primary circuit. Thermal protection is provided 
against overload or overheating. A small fan motor 
guarantees air circulation and, with the practical 

design of the cabinet, assures adequate ventilation. 
Standard model supplies 20 to 28 volt at 200 amp., 
with dc. output starting inrush of 1200 amp.; a 3 min. 
rating of 400 amp. and continuous rating of 200. 
Ac. voltage is 460 50/60 cycles, 3 phase. Optional 
rectifying units of 10 to 14 volt are also available in 

this offering of Airplane Mfg. & Supply Co. 


INFRA RED DRYING OVEN 


Consisting of a cylindrical case containing a such operations as evaporating, drying precip- 


250 watt drying lamp with reflector, a hinged 
chromium plated, hemispherical dome, a 
chromium plated perforated shelf and an on- 
off switch mounted on the case, this infra red 
drying oven has been designed to provide an 
inexpensive unit for quick and convenient 
drying of electrodes in connection with the 
determination of lead as lead dioxide in the 


itates, paraffin melting, drying solids, etc. | 
The reflector contained within the drying 
lamp reflects the radiant heat upward thus 
directing all energy to the working area of the 
oven. Further concentration of heat is 
accomplished by the chromium plated dome 
which acts as a highly effective heat reflector 
so reducing to a minimum heat loss by radi- 


analysis of brasses, etc. It is also suited for ation. A development of E. H. Sargent. 


300 KVA. TEST SET HANDLES 68 KV. 


Suitable for high potential tests on generators, motors, 
cable, bus structures and short sections of transmission 
lines, this portable General Electric unit includes a single 
phase, oil immersed 60 cycle transformer which supplies 
test voltages up to 30 or 60 kv. (series or multiple con- 
nection). F 

The low voltage winding of the transformer is rated 4600 
volt, and is supplied through a single-phase, oil-immersed, 
induction voltage regulator, rated 75 kva., 60 cycles, 
2300 volt, 100 per cent raise and lower regulation. With a 
power input of 2300 volt the regulator can vary the primary 
voltage of the testing transformer from 0 to 4600 volt. 
Approximately 40 sec. are required for the motor to run 
the regulator from 0 to maximum. The transformer is 
designed for 50 per cent magnetizing current. 

The control panel is mounted at the front of the equip- 
ment, and contains an oil circuit breaker, ammeter, volt- 
meters, over-current relay, signal lights and regulator 
motor switch. The output voltmeter reads directly in kv., 
and is energized from a voltmeter coil built into the trans- 
former high voltage winding. To prevent the application 
of overvoltage to the apparatus under test an adjustable 
sphere gap is mounted on the transformer cover. Series or 
parallel connections of the high-voltage winding are made 
by means of links mounted on the tops of the terminals. 
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PORTABLE RECORDER AND AMPLIFIER 


As a portable recording unit designed for field service, this 
unit meets all requirements of direct lateral recording and 
reproducing of sound at 78 rpm. or 33.3 rpm. The equip- 
ment is extremely flexible, usable either indoors or out- 
doors and can be set up in a few minutes with plug-in 
connectors. For recording and playback the unit is pro- 
vided with cables and plugs for hookup to amplifiers. 
The recorder mechanism has a selection of four cutting 
pitches; either from the inside of the record to the outside 
or from the outside in, without the necessity of changing 


feed screws. The turn-table speed is 
changed by shifting a push rod on the 
center pivot of the turntable. Records 
may be put‘on and taken off without 
removing obstructing mechanisms. 
Equipment is supplied for operation on a 
115 volt, 60 cycle power line. The power 
consumption is 70 watt. 

The recording head is attached to the 
carriage mechanism by an arm. The 
cutter mechanism travels transversely 
across the turn-table on two sturdy half- 
inch stainless steel guide rods. A small 
lever located at the left side of the car- 
riage mechanism engages the feed screw 
clutch. A second lever located at the 
right side of the carriage mechanism 
lowers the cutter-head. An octagonal 
scale reading in minutes is mounted 
directly back of the carriage mechanism. 
This scale is calibrated to meet all six- 
teen conditions of pitch, direction and 
speed by simply. rotating the scale until 
the calibration that matches the con- 
ditions of the recording appears on top. 


This high frequency generator utilizes 
two water cooled triodes in a grid-plate 
feed back oscillating circuit. The plate 
power is furnished from a three phase 
6 tube rectifier. The control and filament 
circuit power is distributed equally over 
the three phases. The stepless control 
employs no large moving parts but is 
operated through a specially developed 
circuit. Controls and adjustments are 
provided for feed-back, tank impedence, 
grid resistance and power output. The 
filaments of the oscillator tubes have 
individual controls and the cold-tube 
filament surge current is limited by a 
pecial high-reactance transformer. The 
filament voltage can be dropped well 
below the rated value to increase tube 
life when only using small amounts of 
power. Aplate time delay relay prevents 
application of plate voltage prematurely. 

By use of an additional time delay 
relay, water is allowed to flow through 
tube jackets for three minutes after the 
_generator is turned off to carry away fila- 
ment and grid heat. The tube life’ is 
recorded on a time totalizer. The cooling 


from 33.3 to 78 rpm. 








































































40 KW. FOR HIGH FREQUENCY INDUCTION HEATING 






The 33.3 rpm. is obtained by a 54 to 1 gear and worm 
reduction of the 1800 rpm. synchronous motor speed. 
The 78 rpm. speed is secured from a friction set-up device 


system is automatically controlled by a 
solenoid valve and complete protection 
against system failure or over-heating is 
provided. Fuses, overload relays and 
interlocks guarantee complete safety and 
protection at all times. 

When the unit is in operation, the 
upper front doors are closed and only 
necessary controls are available. Meters 
measure the filament voltage, plate and 
grid currents and radio frequency output. 
All the fuses, relays and contactors are 
readily accessible for inspection or service 
as they are mounted directly behind 
lower front doors. All the transformers 
are oversize with high grade silicon steel 
cores. The radio frequency unit is water 
tight and isolated from the circuit. 

This generator develops 4% kw. per 
cu. ft. or 3 kw. per sq. ft. of floor space. 
The standard units operate in the 200 to 
600 ke. band, but are available on special 
order up to 30 mc. The input line re- 
quirements are: 208/220 volt, 3 phase, 
60 cycle. Developed by Scientific 
Electric Div. of ‘‘S’’ Corrugated 
Quenched Gap Co. 


The recorder is equipped with a 110-120 volt 60 cycle 
synchronous motor which is dynamically balanced and 
selected for quiet operation. The entire motor assembly 
is suspended below the recorder panel on a cradle which 
floats independently of its associated equipment to isolate 
the motor vibration. A piezo-electric crystal is used as 
the reproducing element and has a permanent jeweled- 
needle with a stylus pressure of approximately 1 oz. 
Developed by Fairchild Camera & Instrument Corp. 








ETCHER AND DEMAGNETIZER 


Portable, and with all parts enclosed 
in an attractive case with a removable, 
hinged cover, this Jdeal Commutator 
Dresser combination etcher and de- 
magnetizer has been designed for tool 
rooms and machine shops. 

To etch small tools and parts, the 
pieces are placed on the workplate, the 
switch turned to proper heat and etch- 
ing is started. A ground clamp is pro- 
vided for etching parts too large for the 
work-plate. 

To demagnetize, the ‘‘on’”’ switch is 
turned to either No. 1 or No. 2 position 
and procedures followed as with an 
ordinary demagnetizer. Maximum 
rating is 5.5 amp. 

There are 14 heats (low—90, 150, 
200, 250, 350, 450, 600; High—300, 
400, 500, 650, 850, 1100, 1350 watt) 
provided through a high-low tap and a 
7 point switch. This gives a wide range 
for marking all iron, steel and ferrous 
alloys from small delicate parts up to 

large smooth castings. 


LIGHT BEAM INSTRUMENT FOR MEASURING FLUX 


For measuring either flux density or 
the total magnetic flux in magnetic 
circuits, this fluxmeter is applicable 
wherever permanent magnets or dc. 
electro-magnets are used. By the 
use of search coils, which can easily 
be constructed by the user, it pro- 
vides a ready means of handling a 
wide variety of magnetic measure- 
ments. Desired sensitivities can be 
obtained by utilizing galvanometers 
of various characteristics. 

The control box, which contains a 
dry cell, resistors, rheostat, push 
button and a switch, provides a 
means of introducing a voltage into 
the electric circuit to compensate 
for small but undesirable spurious 
voltages that may otherwise cause 
errors in  high-sensitivity™ instru- 


ments of this type. The control bo» 
also provides a means of returning 
the spotlight index to the zero posi 
tion after making measurements. 

This compact General Electri 
instrument depends for its operation 
on the use of a dc., moving coil 
galvanometer of the compensated 
type. In this design, the restoring 
torque of the suspension is, for al! 
practical purposes eliminated, re 
sulting in a fluxmeter construction 
which is excellent for work with 
electric measuring instruments, com- 
munication apparatus, motors and 
generators and contactors and re 
lays. After a flux change has been 
indicated, the light beam index 
remains at the point, giving ample 

time for accurate readings. 


FOR AIRCRAFT ENGINE STARTING 


Available in both portable and stationary types, this unit 
has been designed primarily for aircraft engine starting, 
as a dc. power source for operating plane lights, radio and 
instruments while grounded and for testing electronic 
equipment. 

It supplies 12 or 24 volt dc. with a high surge rating for 
starting. In continuous operation, it has a rating of 100 
amp. at 24 volt or 200 amp. at 12 volt. The unit can also 
be used for charging 12 and 24 volt aircraft batteries 
without removing them from the plane. The units are 
available to operate from 208-230 volt ac. 3 phase circuits, 
or 460 volt ac. 3 phase circuits. 
wA primary tap changing switch is provided to compen- 
sate for variations in ac. line voltage and to increase dc. 
output. A product of P. R. Mallory & Co. 
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DISINTEGRATOR DRILLING UNIT 


For removing broken drills, taps, reamers 
without damaging work piece as well as 
for electric boring of holes in hardened 
pieces without disturbing the structure 
of the metal this unit of Elox Corp. 
involves the electrical disintegration of 
an annular ring of metal squarely in the 
center of the tap or drill lodged in a hole, 
permitting the center core to be removed, 
the sides collapsed and picked out. 

Elements comprising the equipment 
are: Disintegrator head which carries the 
electrode and a bdcking solenoid device 
for regulating the contact of the electrode 
with the piece being treated. This unit is 
mounted on any standard type of drill 
press or other machine shop tool with a 
throat deep enough to accommodate the 
part and with means to feed the head into 
the broken tap or drill. 

A transformer which when plugged into 
110/115 volt 50-60 cycle ac. power line, 
steps down this current to either 4 or 7 
volt to supply the disintegrator head. 
A cooling system, with hose lines, supplies 
water at 30 to 40 lb. pressure to the 
hollow electrode. 

There ar@various sizes of disintegrating 
electrodes to handle different sizes of taps 
and drills. Each is hollow to permit a 
stream of water to flow out the end and 
also to allow the center core of the tap or 
drill to pass up into the electrode as it 
feeds down through the jammed tool. 

Operation is as follows: The ron- 
ferrous electrode, somewhat smailer than 
the hole in which the tool is broken, 
is centered on the broken tool in much 
the same manner as for a_ standard 
drilling setup. The motor must be 
disconnected, : however, as the disin- 


CONTACT HEATER FOR WAR 


Serving a wide range of uses, principal among 
them being the heating of the bolt or firing 
mechanism on machine guns; the hydraulic 
actuating mechanisms on airplanes in the 
stratosphere and of storage batteries in army 
tanks in below-zero theaters of war, this new 
type heating unit is available in nearly any 
size, contour and capacity. Advantages in- 
clude light weight, operation at low wattage, 
safety in the presence of explosive vapors, or 
operating without deterioration of the heat- 
ing element, withstanding severe. vibration 
and maintaining exact temperatures within 
close limits. With outside temperatures as 
low as 65 deg. F. below zero, the unit will 
raise the temperature of a machine gun 
mechanism to well above the desired operat- 
ing temperature. 

Despite. the low current consumption, 
which ranges from 35 watts to 400 watt in 
the various sizes and shapes of units so far 
developed, thermal losses are so well con- 
trolled and heat transfer so efficiently ac- 
complished that a unit weighing only a few 
ounces will raise the temperature of 30 odd 
pounds of steel 90 deg. above sub-zero ex- 
ternal temperatures. This is partly due to 
the methods of insulating and housing the 
heating element and partially to the unusual 
methods of attaching the heater to the object 
to be heated. By this method, the face of the 
heating plate is held in compressive, resilient 
contact against the surface through which the 
heat is to be transferred. No nuts or bolts 
or permanent attachments are ordinarily 
required; the unit in most cases can be 
‘“‘sprung”’ onto the object. A development of 
H & A Manufacturing Co. 








tegrator head does not revolve. 
Water and very low voltage elec- 
tricity is turned on and as the 
electrode makes contact with the 
steel, the disintegration begins. 
The center of the tool is removed 
and the remaining parts may be 
picked away from the wall of the 
hole without damage to the original 
part. The work remains cool during 
the process and there is no danger 
of distortion or electrolytic action. 




















































































































































































































































X-RAY ANALYSIS OF LARGE PARTS 


Rayproof, shockproof and self contained, this 
North American Philips x-ray unit is intended 
for inspection of industrial parts and study of 
manufacturing methods. All electrical components 
and controls are housed in a metal cabinet. The 
transformer is in the base of the unit and shock- 
proof cables carry the high potential to the x-ray 
tube in the top of the unit. 

Rays pass through a specimen chamber to the 
x-ray cassette or film. Control of the radiation field 
is accomplished through manually operated shutters 
that limit the beam. An indirect fluoroscope is 


mounted below the specimen chamber so the opera- 
tor may visualize the position and condition of a 
specimen prior to radiography. 

An autotransformer permits smooth stepless 
control of voltage from 0 to 150 kv. Controls are 
on the right lower section of the cabinet. Water 
cooling for the x-ray tube is part of the design. 
Automatic control of water circulation is accom- 
plished through a magnetic valve, energized from 
the control system. A pushbutton control operates 
the entire mechanism through relays. There is a 
timer for radiograph exposures—S5 sec. to 20 min. 


1500 TON PRESS FOR POWDER METALLURGY 


Although designed for briquetting powdered carbides of tung- . 
sten, titanium or tantulum for carbide cutting tools, dies and 
inspection gauges, this Hydraulic Press Mfg. press is also 
suited to other powdered metal forming which requires the 
application of high pressure from two different points. 

The press shown here will exert a 1500 ton downward acting 
force, and a 1000 ton horizontal acting force. It is completely 
self-contained, being equipped with two radial hydraulic pumps 
which generate the operating pressure. These are directly con- 
nected through flexible couplings to a 30 hp. double-end-shaft 
electric motor. Prefill valves provide direct communication 
between the overhead oil tank and the two pressure cylinders. 
As the press rams advance, the cylinders are filled with oil by 
gravity, thereby eliminating the need for large capacity hy- 
draulic pumps. As soon as the press rams meet resistance, pump 
pressure quickly builds up on the work. The press embodies a 
standard hydraulic operating system permitting absolute con- 
trol over all press movements, both as to speed and pressure. 
Press operation is automatic, with electric pushbutton starting 
and automatic predetermined pressure reversal. 

The frame consists of a head and bed, spaced by a pair of 
uprights. Two pre-loaded tie rods passing through each upright 
lock the assembly together as one solid unit. The uprights are 

specially mortised into the head and bed. 


GERMICIDAL ULTRAVIOLET 
FOR OFFICES AND PLANTS 


Reliable defense against air-borne germ infection, 
first proved in the hospital field and now made 
practical for plants and offices, is offered by this 
ultraviolet germicidal radiation system. The combi- 
nation of the well known germicidal tube and a 
special reflector project a zone of protection across an 
areaaboveeye-level. Air-borne bacteria and viruses are 
brought into the zone of ultraviolet rays (at distances 
up to 35 ft. from lamp) by convected air currents. 

Operating cost averages less than 3 cents a day 
per 1000 cu. ft. of room volume. There are two 
models. One uses a standard 30 watt lamp and the 
other a 15 watt lamp. Lamps rated at 2500 hr. life. 
A development of the American Sterilizer Co. 
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COMPACT FILTER PHOTOMETER 


Used in the control or clinical laboratory for chemical analyses, 
this filter photometer of the Central Scientific Co., offers many 
advantages. It is a barrier-layer type instrument consisting of 
basically a low voltage light source, an adjustable light aperture, 
a three-color filter holder, receptacles for tubular or rectangular 
absorption cells, a single photoelectric cell, and a sensitive current- 
measuring instrument with a 24 in. scale. The scale reads from 
0-100 in 50 divisions. 

The basic parts are mounted in an attractive plastic case 
measuring 434 in. high by 1034 in. long by 4 in. wide. The 115 
volt ac. instruments are equipped with constant voltage trans- 
formers to supply constant intensity of light when operated on a 
controlled frequency power line. There are two interchangeable 
covers permitting use of tubular or parallel-sided absorption cells. 

The instrument is offered as being extremely simple to use and 
is easily standardized. This is done by reading the transmittan- 
cies of a number of solutions having predetermined concen- 
trations prepared in accordance with a specific procedure. 


REGULATED, 300 VOLT, 100 MA. POWER SUPPLY 


This unit of Radio-Television Institute offers a 
regulated power supply, continuously variable at will 
from 0 to 300 volt dc., at 100 ma. over the entire range, 
without appreciable fluctuation due to line or load 
variation. At settings toward the upper end of this 
range the voltage changes less than 0.2 volt when a 
100 ma. load is applied. At low voltages the variation 
with 100 milliamp. load is less than 0.1. Maximum 
output voltage change with line variations of 105 to 
125 volt varies from 0.15 volt at the low end to 0.5 volt 
at the high end. The hum contert is less than 12 mv. 
rms. at any output voltage and with full load. Output 
voltage is set by a single knob in addition to the 3 
position range-changing switch. A voltmeter is in- 
corporated in the instrument. 


DUAL OPERATION, REAMER AND COUNTER BORER 


Developed for reaming, counterboring and left and right 
hand tapping of aircraft crankshaft sections after assembly, 
the princip-| distinguishing feature of this machine is its 
horizontal design which results in three sections—a central 
one carrying the fixture and two ends carrying spindles, 
drives and slides. 

Each end of this Snyder Tool & Engineering machine 
individually performs a complete set of simultaneous 
operations upon one end of the workpiece with but one 
loading and unloading operation. 
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The slides for reaming and counterboring have hydraulic 
feed while tapping is by a lead screw after hydraulic rapid 
approach has been completed. The indexing fixture is 
manually operated and tools are exchanged between each 
successive operation. Each tool and operation has its own 
individual lever setting on the drive unit and the machine 
automatically selects the correct speed and depth for each 
tool throughout the automatic work cycle. Fully adaptable 
to other related multiple machine operations within the 
dimension for which designed. 








Washington Say 


Not 2,000,000 Electric Flatirons, Only 200,000. 
W PB has cut back the program for the proposed manu- 
facture of 2,000,000 electric flatirons for civilian use to 
a maximum of 200,000 in what appears to be one of 
two sharply divergent actions. At the same time it 
was announced that there would be another survey to 
determine what items of household and durable goods 
of which consumers are particularly short at the 
present time. 

Meanwhile, WPB announces the individual produc- 
tion quotas for the 200,000 electric irons still to be per- 
mitted this year will be issued to nine manufacturers. 
They are: American Pressboard Co., Bersted Mfg. Co., 
Brannon Electric Appliance Co., Crown Mfg. Co., 
DeJur Electric Works, Steen Electric Co., Stern Brown 
& Co., Inc., Superior Products, Inc., A. W. Waage 
Electric Co. 

These manufacturers, all in labor group 3 and 4, will 
be authorized to produce electric irons to the extent 
that this will not interfere with war contracts. 

Apparently WPB’s clamp-down on civilian produc- 
tion will have little effect on the program calling for 
88,000 new domestic electric ranges during 1944. 
Range manufacturers in group 1 and group 2 labor 
areas (those classified as critical) will be permitted to 
continue with their present production, while those in 
group 3 and group 4 (noncritical) may expand. 

Limitations on civilian production in 183 areas of 
stringent labor shortage has been placed by WPB. The 
action in effect freezes civilian production at the level of 
the last three months, so far as grants of material or 
priority aid are concerned, in order to prevent civilian 
goods manufacture from draining manpower from 
munitions plants. 

The action is prompted by the labor shortage, which 
is the limiting factor on almost all lagging munitions 
programs and was laid down by L. R. Boulware, opera- 
tions vice chairman of the WPB in a recent memo- 
randum to bureau and division chiefs. 

Officials were told to hold production of civilian 
goods, in the affected cities, at its current rate or at 
the authorized production rate in the first three months 
of this year, whichever is lower. The order does not 
apply to production utilizing idle or surplus materials 
or to production which does not require WPB aid. 
Any increases already authorized for the second quar- 
ter are to be reviewed and cut back if they exceed the 
first quarter level. Exceptions may be granted. 

The 67 metropolitan areas classed by the War Man- 
power Commission in “Group One” are where an acute 
labor shortage already exists and the 116 areas classed 
in “Group Two” are where labor supply is tight and 
expected to become acute within six months. 


New Advisory Committee on Civilian Policy. 
Eight to ten prominent civilians have been invited by 
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Chairman Donald Nelson to serve on a new top ad 
visory committee within the War Production Board t: 
advise the Government on the return to civilian pro 
duction, it was recently revealed. This action was re 
ported in some quarters to portend a partial reorgan 
ization of the WPB around the new group to be 
called the Advisory Committee on Civilian Policy. 
Telegrams were sent to representatives of labor, man 
agement, consumers, banking and finance, public opin 
ion and agriculture inviting them to become members 
of the permanent committee. The committee will have 
an important part, according to Mr. Nelson, in the 
careful advance planning which must precede the in 
dustrial reconversion and restoration of civilian pro 
duction when Germany collapses. 

Some of those reported to have been invited are 
Eric Johnston, president of the U. S. Chamber of Com 
merce; Presidents William Green and Philip Murray 
of the A. F. L. and C. I. O., respectively; Eugene 
Meyer, publisher of the Washington Post and Robert 
M. Gaylord, president of the National Association of 
Manufacturers. 


Radio Cabinets. Regardless of from what material 
they are made, radio cabinets are included in the defi- 
nition of electronic equipment and are subject to manu 
facture and transfer restrictions under Limitation 
Order L-265 (electronic equipment) according to 
WPB. Interpretation 1 to Order L-265 says a radio 
cabinet is any type of cabinet designed to contain a 
radio, even though other things may be contained in it. 

The interpretation also clarifies the exemption pro 
vision of the order which permits the transfer of radio 
receiving sets that were produced and designed for 
home use and that were completely manufactured on or 
before April 24, 1943. The “radio receiving set” as 
used in the exemption provision means a home radio 
receiver that was completely. assembled (including 
cabinet installation) and ready for operation on ot 
before April 24, 1943. If any part (such as a cabinet, 
speaker or transformers, etc.) has been added or has to 
be added to the set since April 24, 1943, and before 
its transfer, then its transfer is not exampt from the 
provisions of the order. 


New Limitation Order for Telephone Sets. A1 
nouncement has been made by the Office of War Util 
ties that a new order, Utilities Order U-8, has been 
issued to replace Limitation Order L-204, limiting the 
manufacture of telephone sets. The new order does not 
substantially change provisions formerly contained in 
L-204. Prohibition of manufacture of new sets for 
domestic use remains in force. Production of main 
tenance parts for such instruments at present installed 
or in stock is still permitted. 

Controls over delivery of telephones to the Arm) 
and Navy, formerly imposed by L-204, have been 
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dropped as they are duplicated by other and less cum- 
bersome regulation available in Limitation Order 
[.-183-a and in the data called for when filing informa- 
tion as to proposed production on a CMP 4B appli- 
cation form. 


Electric Heating Pads. Order L-84 on electric heat- 
ing pads has been revoked by WPB since the heating 
pads are included in the electrical appliances covered 
by Order L-65. The manufacture of electric heating 
pads, together with other items, is prohibited by Order 
.-65. The revocation of L-84 does not affect the con- 
trols on electric heating pads, but merely clarifies the 
WPB order structure. 


Electric Alarm Clocks. In compliance with OPA 
and WPB rulings and directive orders a limited num- 
ber of electric alarm clocks will be distributed within 
the next few weeks. 

Recent government-sponsored surveys have shown 
the critical need for alarm clocks and material has now 
been released for the production of as many clocks as 
possible without interfering with war orders. Although 
as many clocks as possible will be manufactured, it was 


tuate because of changing requirements for military 
equipment needs. 

The clocks will not carry the trade name of any 
manufacturer, having been designated “War Alarm” 
which is printed on the face. Only one model will be 
offered for sale. Except for minor non-operating parts, 
the materials are the same as those in prewar-model 
clocks. 

WPB has established quotas for each geographical 
area within the United States, based on the distribution 
of electric clock sales in 1941, and adjusted to com- 
pensate for population shifts since that year, as indi- 
cated by Department of Commerce figures. Within 
each geographical area the number of clocks to be dis- 
tributed is based on the 1941 purchases of the dis- 
tributor in that area in relation to the company’s 1941 
sales record. 


Automotive Type Storage Batteries. 1943 revised 
figures on the nation’s production of automotive type 
storage batteries show a jump of almost three-quarters 
of a million units over the previous year’s total, accord- 
ing to a report of the Automotive Div. of the War 
Production Board. An estimated 99 per cent of the 
1943 total shipments by manufacturers to domestic 
users amounted to 17,058,337 batteries. 

Allowable production of automotive storage batteries 
for 1944 will rise to a total of 19,300,000, if the pro- 
duction program is met in full. 


Priorities Regulation 13—Machine Tools. ‘The 
tool division of WPB has clarified provisions of Pri- 
orities Regulation 13, amended February 29, 1944, as 
they apply to the sale of idle and excess stocks of ma- 
chine tools. 

The rules governing special sales of various idle 
and excess materials have been broadened in the regu- 
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lation to cover finished products, including machine 
tools. Special sales include those of products by a per- 
son who does not sell them in the regular course of his 
business. List B of Priorities Regulation 13 now pro- 
vides that such special sales of machine tools may be 
made without any priority rating or allocation. 

The addition of machine tools to List B of Priorities 
Regulation 13 with the symbol “WOP” (without pri- 
orities) now frees such delivered but unused machine 
tools irom the restrictions of Priorities Regulation 1. 

Sales of new machine tools by producers continue to 
be governed by General Preference Order E-1-b (Ma- 
chine Tools). No change in Preference Order E-4 
(Second Hand Machine Tools) is contemplated, the 
Tools Division said. The mechanism established by 
that order will still be used where it is desired to allo- 
cate to a particular buyer a specific used machine tool 
offered for sale. 


Industry Allowed More Aluminum. Although there 
is to be no relaxation for civilian products, the War 
Production Board has listed a number of industrial 
articles “essential to the war effort’ which may use 
aluminum in limited quantities. Many of the items now 
listed have been deprived of aluminum since early in 
the war. 

In addition to the specific items listed in the amended 
aluminum conservation ruling, manufacturers of all 
products and equipment for the military services will 
be free to use aluminum when Government contracts 
specify the metal. 

Subject to some restrictions even under the modifi- 
cation of the order, aluminum may be used in automo- 
tive trucks and trailers, commercial communication 
equipment, fire-fighting equipment, -protective signal 
and alarm equipment, commercial food processing ma- 
chinery; industrial fans and blowers, industrial ma- 
chines, safety equipment, spray guns and grease guns, 


‘engineering instruments, safety control and heating con- 


trol instruments, internal combustion engines, jigs and 
fixtures for industrial production, industrial type light- 
ing equipment, molds for the manufacture and repair 
of rubber products, medical, dental and ophthalmic in- 
struments, experimental purposes and closures for cer- 
tain food and drug products. 


Asbestos Textiles. The Cork, Asbestos and Fibrous 
Glass Div. of WPB announced today that the total 
amount of asbestos textiles allocated during the second, 
third and fourth quarters of 1943-was 43,373,000 Ib. 
Asbestos textiles for end use products have been under 
direct WPB allocation since April 1943 when Order 
M-283 was issued. 

Military and various of the other essential re- 
quirements exceed present production of the industry, 
which is working at capacity. .WPB estimates that 
1944 allocations will total between 57,000,000 and 58,- 
000,000 Ib., or approximately 13,250,000 to 14,500,000 
lb. per quarter. 


Mica Splittings. Restrictions on the use of certain 
kinds of mica splittings has been announced by WPB. 
This has been effected by issuing a supplemental order 
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to Conservation Order M-10l-a providing that no 
person shall use No. 5 or larger bookform muscovite 
mica splittings except in the manufacture of composite 
or built-up mica insulations where the mica is an aver- 
age thickness of not more than three thousandths of an 
inch, including the binder. 

“Built-up mica insulation” is defined in the order as 
a product containing various combinations of mica 
splittings and binder, but having no reinforcement at- 
tached to it. 

“Composite mica insulation” is described as a product 
containing various combinations of mica splittings along 
with such other dielectric materials as fish paper, fibrous 
glass, fabrics, etc. 


Shortage of Ball Bearings. Members of the Electric 
Motor Industry Advisory Committee of WPB reported 
at a recent meeting that as a result of the shortage of 
ball bearings, distress stocks of these products have 
been used to meet requirements for electric motors for 
the naval landing craft program. 

Government officials attending the meeting advised 
the committee that a program is now under way to pro- 
vide adequate supplies of these components for motor 
manufacturers. Navy officials also present at the meet- 
ing indicated to members of the committee that rapid 
changes in future programs were anticipated and also 
that heavy demands would be made for spare equip- 
ment. The industry was advised to arrange production 
facilities so as to be able to handle these requirements 
without delay. 

Manpower problems are becoming increasingly diffi- 
cult, according to industry representatives, as key 
workers are absorbed by the draft. Skilled technical 
men, such as motor winders, electrical machinery fit- 
ters and supervisors, are being lost at a rate that threat- 
ens scheduled production of critical components such 
as naval dc. motors according to industry representa- 
tives. It was also reported that trouble is experienced 
in obtaining steel and malleable castings. WPB offi- 
cials advised that headway is being made on easing 
both these problems. 


Brass Wire, Steel Rod and Alloy Wire. At a 
recent meeting of the Machine, Wood and Sheet Metal 
Screw Industry Advisory Committee, WPB reported 
that the supply situation for brass wire, steel rod and 
wire, and alloy wire was reviewed in detail. With the 
exception of some strip, demands on the mills for brass 
wire are greater than they ever have been and copper 
will be tight for the duration of the war, WPB officials 
told the committee. Orders for steel rod and wire 
should be placed with mills as far ahead as possible. 
Alloy steel has been generally available, but carbon steel 
is still scarce. The industry was urged to use triple 
alloy steel wherever possible. 


Electric Control Equipment. WPB has lifted re- 
strictions on the use of steel for general purpose and 
semi-dust tight enclosures for floor mounted control 
equipment to provide greater protection for electric con- 
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trol equipment and at the same time eliminate the order- 





ing of explosion and dust-tight enclosures when not 
absolutely necessary. 

This action was taken in an amendment to Limita- 
tion Order L-250, which removed specifications on 
bus-bars, connecting straps and terminals of electric 
controls and also removed restrictions on the use of 
aluminum for data plates on such equipment. 


Electrical Exports to Brazil. Exporters have been 
notified by the Foreign Economic Administration that 
effective April 1, 1944, all commodities except a rela- 
tively few tight-supply items have been removed from 
the decentralization procedure which required exporters 
to submit Preference Request Recommendations with 
applications for licenses to export to Brazil. In addi- 
tion, FEA announced that import recommendations are 
no longer needed with applications to export six com- 
modity groups to Colombia and Venezuela. 

The six commodity groups for which import recom- 
mendations are no longer required with applications for 
licenses to export to Colombia and Venezuela are auto- 
motive replacement parts and accessories, batteries, 
spark plugs, motor vehicle engines, ball and roller bear- 
ings, asbestos metallic yarn and friction materials for 
insulating and binding purposes. 

The only commodities for which Brazilian Preference 
Request Recommendations still must accompany license 
applications include certain chemicals, coal and coke, 
steel, iron and iron products, non-ferrous metals and 
miscellaneous minerals, rubber and rubber products, 
wood and wood manufactures. 

The action announced today represents a further sim- 
plification of export controls brought about through a 
series of modifications of the so-called Decentralization 
Plan. Details of the new adjustment are given in FEA 
Current Export Bulletin No. 155, which has been mailed 
to exporters. 

The modification is designed primarily to increase the 
flexibility of export operations to meet rapidly changing 
conditions. The bulletin points out, however, that al- 
though the commodities in question will no longer re- 
quire import recommendations, they will continue to be 
subject to quantity and other limitations of the War 
Production Board and other agencies. 


Controlled Materials. Clarification of the meaning 
of the term “special item” as used in Controlled Ma- 
terials Plan Regulation No. 2, with respect to accept- 
ance of deliveries of materials when requirements have 
been reduced has been made in Interpretation No. 2 
to CMP Regulation No. 2 as announced by WPB 
in a recent directive. 

Under CMP Regulation No. 2, a user of controlled 
materials must promptly cancel, postpone, or reduce 
delivery of controlled materials when his requirements 
for such materials are reduced. However, the regula- 
tion also permits the receipt of a special item of con- 
trolled materials at an earlier date than it is actually 
needed under the following circumstances: (1) if the 
user has promptly instructed the producer to reduce 
or postpone the delivery of the item; and (2) if the 
user has received from the producer a statement that 
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the item is a special one on which production has been 
begun and that the producer must complete a minimum 
amount in order to prevent undue loss of production. 
This exception, however, applies only to special items 
the user will need and does not permit acceptance of 
items which will not be needed at all. 

Interpretation No. 2 to CMP Regulation No. 2, is- 
sued March 20, 1944, points out that a “special item” 
is one that the producer does not usually make, stock, 
or sell, and one which he cannot readily dispose of in 
the course of his business. An item may be a “special 
item” to one producer and may not be to another. The 
interpretation also points out that producers, when they 
receive instructions from their customers to reduce or 
postpone delivery, must be diligent in taking special 
items out of their schedules or in stopping production 
if it has already been started. 

Rules governing acquisition of preference ratings and 
allotments for the manufacture of Class B facilities by 


a person who will make such facility for his own use 
when he is not regularly engaged in the manufacture 
of such facilities have been spelled out in an amendment 
to Direction No. 34 to CMP Regulation No. 1 accord- 
ing to a WPB announcement. 

In such a case, the person desiring to make the Class 
3 facility should file an application for priorities assist- 
ance with WPB in Washington. The form generally 
used for this application is WPB-541 (formerly 
PD-1A), although, in some cases other specific forms 
are designated by WPB orders and regulations. At the 
same time, the applicant must file a copy of Form 
CMP-4A covering the controlled materials which he 
will require for the manufacture of the facility. How- 
ever, in filling out this form, the applicant need only 
give the following information: (1) Whether his ap- 
plication is for an increase in an allotment or is for an 
original allotment, (2) the name of the WPB division 

(Continued on Page 192) 


ULTRA PRECISION FOR THE AUTOMATIC PILOT 


NUSUAL techniques are nec- 


essary in the fabrication 
and detail testing of the intricate 
mechanisms of electronic automatic 
pilots as so successfully being used 
on American precision bombing 
planes. Here are some steps in the 
manufacturing process, about which 
facts have just been released. 

A worker at the plant of the 
Minneapolis - Honeywell Regulator 
Co., manufacturers of the device, is 
shown (A) at the “tilt table” which 
is made to hold the spinning gyro- 
scope so that the instrument is ex- 
actly parallel to. the. earth’s axis. 
\s the plant is located at 45 degrees 
north latitude the table- may be 
tilted readily to that degree to make 

ossible an exact check on the 
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gyro’s ability to maintain upright 
position at all times during the 
course of a plane’s flight. Ma- 
chined to exacting tolerances and 
oiled with just one drop from a 
hypodermic needle, the autopilot is 
capable of making over 300 flight 
corrections a minute‘and is used 
to hold a bomber on the precise 
course necessary for high altitude 
bombing when an error of one mil 
would cause a bomb to miss the 
target by 360 ft. 

Here (B) is a worker operating 
a turn control which is _ being 
checked, against servo motors on 
the table, before the instrument is 
shipped to a plane builder. Tiny 
wires, energizing the gyro rotor, are 
attached (C) in this operation. 




































By W. W. GALBREATH 


EXECUTIVE VICE PRESIDENT 
PRESSED METAL INSTITUTE 


MONG the more spectacular contributions to the 
mass production technique, which has brought so 
much to the American people, has been the han- 

dling of stamped or pressed metal parts. Before the 
war, accomplishments in this field were generously evi- 
dent in such products as domestic electrical appliances 
and equipment, commercial business machines, food 
processing units and many familiar heavy duty products 
as well. 

For example, through mass production it was pos- 
sible to reduce the average price of domestic refriger- 
ators from $600 during the 1910-20 interval to $155 
in 1941. Units produced from 1910 to 1920 averaged 
10,000 a year. In 1941 the production was 3,500,000. 
In 1920, non-automatic flat irons were sold at an average 
price of $7.00. In 1941, the cost had been reduced to 
an average of $2.60. Such examples could be multi- 
plied many times. In most instances not only did the 
price to the consumer come down, but the quality of the 
item was improved. In almost every case greater use 
was made of metal stampings. 

Resourcefulness in the production of things for 
war and the lessons learned have many implications 
for the future. Early in 1942 heavy orders for military 
products were being placed. Speed was essential. Un- 
fortunately, during peace times designs for war equip- 
ment, such as ordnance, had generally called for the 
production .of parts by machining castings, forgings or 
solid bar stock. Very seldom were metal stampings 
specified even as an alternate. 

The War and Navy Departments were almost im- 
mediately faced with the tremendous problem of finding 
skilled workmen and machine tool facilities to meet 
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O CONSERVE materials, labor and 
the operating time of machines, at 
the same time that production was 
speeded and increased, has called for 
just about the utmost in collaborative 
technical accomplishment by both the 
fabricators of pressed metal parts and 
by those engineers who have devel- 
oped the wartime product. Here is an 
authoritative review of progress. 


the tmprecedented need. The pressed metal industry 
with facilities and trained men available and without 
orders, was standing idle. Leaders of the industry met 
the situation with action. They sought out ordnance 
parts or items which they believed could be made suc- 
cessfully from ‘pressed metal, then actually made 
samples. These samples were brought to Washington, 
where the Chief of Army Ordnance and his assistants 
were most receptive. 

A Conservation and Conversion Section was quickly 
organized in the office of the Chief of Ordnance, War 
Department. Many hundreds of ordnance items were 
redesigned for manufacture by the pressed metal in- 
dustry. Within a year the stamping plants were again 
busy with many doing several times their prewar volume. 
Today every new ordnance item that can be made from 
stampings is so designed. Where the item is designed 
for machine tool production, an alternate design for 
stamping is almost invariably included that the advan- 
tages of this process will not be overlooked. 


GS FAMPED metal parts here joined at right angles by 
thin section silver brazing serve to produce the ead 
plate for an aircraft machine gun magazine. 


Fig. 1 
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‘Helating ‘To Pressed M 





Fig. 2 A 


Sa jobs for the Navy. \A—Originally made from a 

casting with threaded attachments, this switch box 

is now composed of stampings brazed together and with 

attachment lugs. B—Gage box cover. The three brass 

coupling rings are brazed to the steel stamping with a 
silver alloy. 


HAT does this mean to the electrical appliance 

and equipment manufacturers in terms of post- 
war design and production? Certainly the increased 
knowledge and experience gained in the production 
and use of stampings can play a major part in manu- 
facturing articles that are stronger, lighter, more at- 
tractive and cheaper. 

In the production of war material, pressed metal 
engineers, designers and production men have found 
and used new methods of press operation, have worked 
with new alloys, and have discovered new techniques 
ior joining two or more stampings of the same or dif- 
ferent metals. 

Steel manufacturers are convinced that controls made 
necessary for the production of suitable sheet and strip 
steel for wartime requirements are just as practical 
for peacetime use. In the case of cold rolled steel sheet 
and strip so widely used in the pressed metal industry, 
this control will undoubtedly produce a more uniform 
product, particularly lot to lot. For instance, enamel- 
ing steel of a higher and more uniform quality will 
enable better enameling work, a reduction of gas 
bubbles, ete. 

Some of the new N. E. (National Emergency) low 
alloy steels will unquestionably carry over to peace- 
time uses in forming parts requiring high strength. In 
many instances this will enable a reduction in weight 
oi the part and therefore of the finished article. Here 
again better controls in the steel mill produce steel 
of a more uniform character, and reduces the margin 
ot safety required in connection with the alloys used. 
During the war the pressed metal industry generally 
has learned how to handle such steels in the press, and 
no has confidence in working with this material. 

'1 the field of alloys, stainless steel will perhaps show 
the greatest increase in use for stampings. Previous 
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to the war, most members of the pressed metal industry 
were wary of it due to its work hardening and anneal- 
ing characteristics. Today, they understand how to 
draw, form, anneal and polish this material successfully. 
Potential markets are great, especially in fields where 
corrosion is a factor.* 

It is authoritatively stated that airplanes which have 
the same strength, and are 25 per cent lighter can be 
made from stainless steel. 

It is also recognized that the field for stampings will 
be still further expanded by developments in light 
metals.t The tremendous increase in the production of 
aluminum is expected to result in postwar prices ma- 
terially below prewar prices. If the price of aluminum 
reaches 10 cents per Ib. as some have forecast, alum- 
inum stampings will be used to lower the weight of 
many articles both for the home and industry. 

The coating of stamped metal parts is expected to 
play an increasingly important role. Improved methods 
of zinc and cadmium coating have been developed. 
The coating of steel with plastics will enable manu- 





*See “Many Stainless Steel Alloys for Corrosion-Prooi 
Performance,” March 1944, 

+See “You Will Be Making the Most of Lighter Metals, 
Later On,” November 1942. 


G'S under relatively high pressure is contained within 
this insecticide dispenser whose left and right 
halves are formed on presses and readily joined in a 
Suitable for all floats. 


continuous brazing furnace. 


Fig. 3 
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Fig. 4 


HERE a redesign for an ammunition booster component 

resulted in a stamping that weighed 4 lb. as com- 

pared with the predecessor component machined from 
bar stock and weighing 7.18 Ib. 


facturers in many instances to produce parts of finished 
articles having the appearance of plastic and strength 
of metal. 

Tremendous strides have been made in the assembly 
of stampings by brazing and welding. The fabrica- 
tion of stamped and formed sheet metal parts joined by 
brazing has been greatly stimulated by developments 
that produce clean, smooth, high strength joints ready 
for finishing. Common brazing materials are silver 
brazing alloys and pure copper, both easy to use. When 
silver is used heat may be applied by several methods 
including torch, furnace, dip brazing and high fre- 
quency induction. Special atmospheres are not re- 
qhired as temperature is around 1175 deg. F. Copper 
brazed joints of the highest quality are produced when 
a uniform heat of 1980 to 2050 deg. F. is applied with 
the parts surrounded by controlled atmosphere that 
prevents surface oxidation. Properly brazed joints are 
frequently stronger than the parent metal. During 
the past years brazing furnace facilities have been ex- 
panded many times. Manufacturers now joining stamp- 
ings by brazing for the first time report that they will 
continue to use brazing in postwar products. 

An interesting example of silver brazing is illustrated 
by the relative thin finned construction of the end plate 
for an aircraft machine gun magazine (Fig. 1). This 
part was originally machined from a forging, with a 
production rate of 32 min. per plate.- The plate was 
redesigned to be made from two stampings silver brazed 
together, and the production time reduced to 5 min. per 
plate. Tremendous quantities of steel as well as man 
hours and machine tools were saved. This production 
method also saved money and weight. 

Navy switch boxes (Fig. 2 A & B) were originally 
made from castings. Severe vibration on shipboard 
caused considerable breakage of these boxes. A box 
was therefore redesigned to be made from stampings 
with the brackets attached by brazing instead of bolt- 
ing or riveting. This new method produced com- 
pletely water-tight joints and boxes. 

An insecticide dispenser (Fig. 3) holding gas under 
pressure for the Army has been designed as a com- 
bination of stampings and silver alloy brazing* The 


* See “Soldering Materials and Methods,” January 1944. 


114 


NOTHER war-learned lesson. The trigger housing 

for a M-1.30 caliber carbine was originally machined 
from a single steel forging, Redesigned, it is formed of 
14 individual stampings with economies in production 

facilities and fabricating time as indicated. 


upper and lower halves are formed on presses, a silver 
alloy wire is inserted in the groove, the two halves 
assembled and passed through a continuous brazing 
furnace. The silver brazing produces a strong, gas- 
tight joint. This type of construction is available for 
all kinds of floats such as are used in refrigerating 
equipment and many other civilian products. 

Silver brazing is now used in the brazing of non- 
ferrous metals to non-ferrous metals, ferrous metals to 
ferrous metals, and non-ferrous metals to ferrous metals. 
This includes not only plain steel but nickel copper 
alloy metal, stainless steel and all types of brass and 
copper as well. 

The use of copper hydrogen brazing has enabled the 
redesign of many items of ordnance with resulting sav- 
ings in materials, costs, machine and man hours. A sus- 
pension guide fitting which was originally machined 
from three individual forgings assembled and welded 
together has been redesigned to be made from steel 
stampings hydrogen brazed together with a cost reduc- 
tion of approximately $1.60 each. 

A booster adaptor (Fig. 4) originally machined from 
solid bar stock was redesigned to be made from stamp- 
ings copper hydrogen brazed together. On one order 
for a million and a half adaptors enough steel was 
saved for 3,000 one-ton bombs. In addition over 200.- 
000 machine tool hours were saved. 

One of the outstanding redesigns incorporating hy- 
drogen copper brazing is the trigger housing (Fig. 5) 
for the M-1.30 caliber carbine. This housing was 
originally machined from a single steel forging. Re- 
designed by stamping engineers, it is now made by 
assembling 14 individual stampings. The final operation 
involves hydrogen copper brazing of these 14 assembled 
stampings into the completed housing. Millions of 
these redesigned trigger housings have been made 2t 
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Fig. 8 
PuLEXIBLE chuting for che feed line of a machine gun 
as made from the assembly of many stampings and 


providing full freedom of Landling. Stainless steel here 
used to insure unimpaired resistance to abrasion. 


a saving of about $2.00 each. The same engineering 
approach and production methods as used in solving this 
problem can be successfully applied to many items used 
in peacetime products. 

3razing is not limited to joining stampings but can 
be just as effectively used to join stampings to ma- 
chined castings or forgings. 

Wartime activities have also greatly stimulated the 
use of electric welding in connection with the joining 
of two or more stampings. Probably the greatest ad- 
vance has been made in resistance welding* of both the 
spot and butt forms. The use of these two types has 
grown rapidly during the last two or three years. Au- 
thorities have stated that welding has not progressed 
one-half.as far as it will in the next few years, particu- 


*See “How Resistance Welding Can Improve Your Prod- 
ucts,” April 1944, 


REDESIGN brought nocable savings again for this 

top roller idler ot a halt track. The original design 
(left) called for a machined steel casting with a fnal 
weight of 55 lb. The welded assembly weighs but 
28 Ib. and involves the appreciable savings on 100,000 
units of 1350 ton and 80,000 machine-hr. 


Fig. 6 
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larly when used in connection with light weight stamp- 
ings. New welding alloys and new techniques are 
constantly being introduced. Electronic control has 
been of tremendous assistance in welding light stainless 
parts. The use of the ac. arc with coated electrodes 
is said to have far reaching possibilities. Projecting 
welding has been used extensively in joining two or 
more stampings prior to brazing operations. 

A trigger cover plate which was originally machined 
from a forging by 29 operations has been replaced by 
two stampings made on non-critical presses and welded 
together. A supercharger housing originally made by 
machining aluminum forgings joined together by bolts 
and nuts, was redesigned to be made from steel stamp- 
ings welded together. This conversion alone saved 
sufficient aluminum in one year for 500 fighter planes. 

During the war, pressed metal manufacturers and 
their engineers frequently had to work out new tech- 
niques in designing and producing stampings. This 
was often due to the fact that equipment was not 
available to produce parts in the conventional prewar 
manner. In many instances deep drawn parts have 
been made without annealing between operations. For 
example, a fuze nose is now made from cold rolled 
sheet steel 108 thousandths thick in 8 operations with 
no machine took work and no annealing. Five of the 
eight are drawing operations. In the past, at least two 
annealings in the production of this item were con- 
sidered necessary. Elimination of annealing saved time. 

In producing the rocket for the bazooka three stamp- 
ings are used. Formerly, pressed metal shops would 
have produced the two larger stampings with two 
annealing operations, and the smaller stamping with but 
one. However, under pressure, stamping engineers 
worked out a series of press operations whereby all 
three of these stampings are now produced without 
any annealing. This, and the elimination of pickling 
and reforming, reduced the cost materially, and saved 
important hours in production time. 

Another pressed metal plant is drawing a case or 


(Continued on p. 158) 





Fig. 7 


GALL gears for a mechanical time fuse now made 

completely on presses. Exceedingly close tolerarces 
are maintained and notable reductions in cost effected 
over the laminated plate construction formerly specified. 
See accompanying text. 








HOSE relatively short leads bringing low volt- 
age energy from the transformer of generators to 
electrodes in arc and resistance welding practice 
must offer a minimum of interference with the oper- 
ator’s manipulation of his electrode older or welding 
gun. They must be heavy enough to carry the cur- 
rent with a minimum of heat loss. The goal is maxi- 
mum production. Life of the cable is of secondary 
importance. The standard length of cable as furnished 
by manufacturers of arc welding sets is 30 ft. Longer 
leads cost more money, slow down the work, require 
higher voltage sets and may give poorer welds. 

In selecting the type of cable to be used flexibility, 
life and cost should all be considered. Within each 
type the choice of cable size depends upon the voltage 
drop (if lead must be long) and on heat (if leads are 
short). Standards of good performance have been set 
for voltage drop and heat. The other points relate 
to performance and experience. 

Several organizations have been interested in stand- 
ards for welding cable: Nema, which set up standards 
in 1936; ASTM, whose 1916 standards have been 
revised at intervals through 1941; ASA, and Insulated 
Power Cable Engineers’ Of these, the Nema 
rules apply most directly. 

Flexibility is the point in which the welding operator 
is most interésted—especially in production jobs. 
Although the Nema and ASTM B 158 standards cov- 
ering arc-welding cable call for certain copper-strand- 
ing practice that is intended to give desirable flexibility, 
nothing is said about the rigidity of the covering nor 
about overall flexibility. At least two companies realize 
the importance of this item to the extent of making 
tests: one compares limpness of arc-welding cables by 
use of a meter and the other, besides making similar 
bending tests, compares the torque requirements of 
resistance-welding cables. Such tests are comparative, 


Ass C, 


ARC-WELDING CABLE SIZES 


| Length of 

Welder Size | run (ft.) 
Nominal | Length of 
Rating— wire (ft.) 100 200 300 400 500 600 700 800 
Amp. | Recommended Wire Size for 40 deg. C air, 60 deg. C 


50 100 150 200 250 300 350 400 


Peaseassh 5 volt drop when set loade 80 per cent of rating 


100 
150 
200 


250 
300 
350. 


400 
450 
500 


550 
600 
















Low Voltage Welding Cabl 





BY MYRON ZUCKER 
ELECTRICAL ENGINEER 


however: there are still no standards as to maximum 
bending or torsional forces required to turn a cable. 
The operator knows, though, whether or not the cable 
he has is up to his standards of ease in handling. 


LONGEVITY IS IMPORTANT 


IFE, in terms of resistance to chemicals and oils, 

mechanical strength, and ability to withstand 
abuse from sharp edges over which the outer cover 
ing cable is pulled as well as from the pounding to 
which wheelbarrows or heavier vehicles subject the 
cable, is important. Nema calls for 60 per cent rubber 
compound, vulcanized in a metal mold or a continuous 
lead sheath. Some cables have been put to severe 
test and their satisfatocry performance indicates that 
accepted practice is reasonable but there are no per- 
formance specifications for the complete jacket. 

Nor are there any standards for durability of the 
copper in the cables. The material is commercial 
electrolytic copper, but there is room for study on 
strand sizes and cabling methods. As will be seen 
later, the problem is the usual engineering compromise : 
a strand size that is small enough to bend easily but 
still large enough to withstand abrasion. Since an ap- 
preciable part of cable stiffness is in the cover, especially 
in larger cables, the life factor may be somewhat favored 
in the copper, as small changes in stiffness of con- 
ductor will not affect the complete cable appreciably. 

Nema standards call for maximum strand of No. 
54 in arc-welding electrode cable. This is commonly 

though not universally—followed. In _ resistance 
welding cables, there is a tendency to use heavier 
strands. Further details of manufacturers’ combina- 
tions for flexibility and life are given under sections 
devoted to each type of cable. 

Another quality besides durability that conflicts with 
Hexibility, is low voltage drop. This is of great im- 
portance in ac. resistance welding, and of some con- 
cern in ac. are welding. Voltage drop may be reduced 
by using: large wires and by keeping the two cables 
under one cover, either as simple round cables, or in 
concentric or interleaved forms to minimize electrical 
reactance. Either choice results in bigger, stiffer cables. 

The advantages of better electrical supply (and other 
accompanying benefits) must be weighed against the 
need for extreme mobility of gun or electrode holder. 
Sometimes, in arc welding, it is worthwhile to use 
a more flexible cable at only the electrode holder end 
of the run; and in resistance welding, to use low-re- 
actance cable for most of the distance, but ordinary 
cable for the last foot or so leading to the gun. Gen- 
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ido Link Machines And Work 





ERFORMANCE requirements that 
are scarcely to be duplicated else- 
where have been met by specialized 
designs of cable to bring electrical 
energy from the welding machine to 
the electrode. Because the currents 
are relatively high large conductors 
must be used. Nevertheless, flexibil- 
ity remains an indispensable feature 
since welding operations must be per- 
formed without great hindrance to the 
handling of electrodes. 






















erally speaking, however, in arc welding single wires 
are still most popular. In resistance welding, multi- 
conductor low reactance cables are favored. 








ARC WELDING LEADS 





OW-VOLTAGE arc-welding cable comes as ultra- 
flexible electrode leads; or as moderately flexible. 
less expensive cable called variously work cable, flexible 
ground cable, or lead and trailing cables. Electrode 
cables have the finest strands, the best covers. Work 
cables are made cheaper and stiffer normally by using 
fewer strands, but in some cases a: by mixing more filler 
in the rubber cover. 
















_ ELECTRICAL DATA 





| Carrying 





Voltage Drop Ohm Per 1000 Fe. of Wire 
Size Capacity | at Rated Amp. | Try tt ae 
) A.W.G. | Heating | Volt per 100 | Resistance inabedence* 
{ Limit Fr. of Wire | at 20 deg. C | at 60 Cycles 
; Amp. 






71 0.742 






8 50 3. 0 

64 75 3.58 0.478 0.480 

4 100 3.18 0.318 0.321 
3 150 3.70 0.247 0.250 
2 200 3.92 0.196 0.200 
















250 3.88 0.155 0. 

0 | 300 3.72 0.124 0.129 
00 | 375 3.68 0.095 0.104 
009 | 450 3.51 0.078 0.086 

3.41 0.062 0.071 











0000 | 550 







: circ.-mil. | 
| 250,000 600 3.12 0.052 0.062 
300,000 | 650 | 2.80 0.043 0.055 


* Impedance values. 





Ac. voltage drop not proportional to these. 
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- opposite directions. 


PERFORMANCE OF FLEXIBLE, ARC WELDING CABLE (Rubber Covered) 














When many long leads are involved, work cables are 
used for most of the run, saving the ultra-flexible cable 
for the last 10 to 30 ft. Generally, though, it is most 
economical to use electrode cable for the whole second- 
ary welding circuit, since savings from standardization 
outweigh possible savings in original investment. 
Therefore only ultra-flexible cable will be considered 
from here on, 

“Curls like a rope” is one maker’s slogan that shows 
the importance attached to flexibility. Although cables 
made of fine wires are expensive because of the great 
amount of machinery tied up to draw the wire and 
then to wind the tremendous mileage of hair-wire into 
ropes and cables, the Nema specification of No. 34 
wire, diam. 0.0063 in., is usually followed. Some manu- 
facturers go down to No. 36, diam. 0.0050 in. in ex- 
ceeding this specification. 

Rope stranding and short pitch are universal. Usually 
from 25 to 60 strands are collected into an untwisted | 
bunch, 7 or 19 or these are laid into a rope (making 
up to No. 4 cables), and larger sizes are obtained 
by laying 7, 19, 37, or 61 of the 7-bunch ropes into 
a cable. Some manufacturers use rope lay, in which 
the ropes are twisted into the opposite direction from 
the twist of the main cable. For purposes of symmetry 
and strength, however, one manufacturer uses herring- 
bone construction, with alternate ropes twisted in 
Another prefers Lang lay, mean- 
ing that all twists are in the same direction, giving 
larger wearing surfaces. 

When there are more than 7 ropes, it is common 
practice to lay the additional ropes as concentric layers 
over the 7-rope base, with the direction of twist alter- 
nating from layer to layer. This carry-over from 
ordinary cables, where a certain degree of symmetry is 





MECHANICAL DATA 








Stranding 
| Weight (Diameter | Insul. ; on ee 
Size lb. per | Nema ASA | Mi fi é 
A.W.G. 100 ft. | min.*in.| min. | | No. ue Typical 
64ths | Nema Combinations 


0.390 


ce 


8 4 416 

6 15.5 0.400 4 661 | 7x7x 14= 686 

4 22 | 0.495 4 1052. | 7x7x 221078 

3 ae 0.500 4 1326 | 7x7x 28=1372 

2 31 0.560 4 1672 7x7x 35=1715 

l 39 0.625 5 2109 | 7x7x 44=2156 

0 48 | 0.675 5 2658 | 7x7x 55=2695 

00 60 | 0.750 5 3353 | 7x7x 69=3381 

000 74 0.815 5 4427 | 7x7x 87=4263 

0000 90 0.900 5 5330 | 7x7x109=-5341 

circ. mil. | 

250,000 | 95 0.950 6 6297 
300,000 | 120 1.030 6 7557 





* Nema allows maximum diameter to exceed this by § per cent. 
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required to prevent kinking and permanent coiling due 
to the internal stiffness, appears unnecessary in ultra- 
fine stranded welding cable. In fact, one producer 
claims that by laying all wires in the same direction, 
and supplying lubrication, he attains maximum flexibil- 
ity. The choice of cabling practice is a matter of taste: 
all these practices have stout adherents among users. 

As to the cover, flexibility is achieved by use of 
high-grade rubber, by using openwork fabric for re- 
inforcing, and by following the Nema requirement of 
paper or cotton wrapper over the copper, permitting 
free movement of the jacket. Cables carry no ratings 
indicating their flexibility. The best test is that of 
actual service. 

When wire fails, it is either from fatigue breakage 
at crystal boundaries, or from abrasion that reduces 
cross-sectional area until the wires cannot stand the 
necessary strain. 


TO PROTECT COPPER 


OMMERCIALLY pure copper can stand a remark- 

able amount of bending. To prevent the sulfur of 
the rubber cover from embrittling the copper, Nema calls 
for an inner sheath—the same one that was useful for 
flexibility. Some manufacturers also tin the strands 
to protect them against impurities, although Nema 
standards say they shall be untinned. Other precau- 
tions are to equalize stresses within the conductor, by 
means of careful rope-laying and use of mastic around 
the core. With proper care, failure from bending is not 
too likely. 

The same steps help reduce abrasion. In addition, 
use of Lang lay (ropes twisted in the same direction 
as the cable) helps somewhat, by exposing longer sec- 
tions of each strand at the portion where it rubs against 
its neighbor. Anything that reduces friction is helpful. 
The change that would make the greatest improvement 
—use of larger diameter strands—is ruled out because 
of its effect on flexibility. 

So, as to wear of the copper, we almost take what 
flexibility dictates. The main concern of wear in this 
kind of cable is in the cover. 

The outer cover of welding cable serves two pur- 
poses: to insulate the electrical circuits; and to afford 
mechanical protection against cutting, abrasion, and 
the action of oil, water, acid and sometimes the hazard 
of flames. 

Many types of jackets have been tried: Heavy woven 
fabrics, sometimes including spiral metal reinforcing 
in “grease hose” fashion, have met some success. 
Double-braid cables are still available for those who 
want the ultimate in lightness and flexibility of the 
electrode holder. But the accepted material before the 
war was 60 per cent rubber with an open-work fabric 
reinforcement. By proper compounding of fillers (in- 


CORRECTIONS FOR AIR TEMPERATURES 
Air temip.—deg. C 10 20 30 40 50 


deg. F 
Factor by which to mul- 
tiply carrying capacity 1.58 1.41 1.22 1.00 0.71 


50 68 86 104 86112 


cluding carbon black to give abrasion-resistance) wit! 
60 per cent of pure rubber, and by vulcanizing in ; 
lead sheath or metal mold so that high pressures wer: 
built up.in the rubber immediately after it was formed. 
very tough and flexible jackets were made. 

ASA specification C 8.11-1936 calls for covers on 
general-purpose cables, with tensile strength of 500 Ib 
per sq. in. But it is common for welding cable jackets 
to have 1800 Ib. per sq. in., and really good rubber 
runs to 3500 lb. per sq. in. As to elongation, one 
manufacturer states that the standard 2 in. test length 
of his cover stretches to 12 in. before breaking: just 
twice the length ASA specifies for ordinary cable. Such 
values should be sustained over the life of the cable, 
despite action of oil and acids. 

Wartime has caused most jackets to be changed to 
neoprene. Strength and stretch should be about 8&0 
per cent of the natural rubber values. Neoprene’s ex 
cellent resistance to oils preserves its strength so that 
after some months it may be better than natural rubber. 

Thickness of covers is determined mostly for wear, 
since welding voltage is too low for insulation to be a 
problem. ASA requirements for this class are generally 
met—and are nearly doubled by one maker. 

Mechanical considerations result in cables whose 
standard dimensions are shown in an accompanying 
tabulation. In many cases, individual manufacturers’ 
standards may differ appreciably from these indicated. 

In the usual short runs, choice of cable size depends 
on heating. Nema assumes that air temperature will 
be 40 deg. C (104 deg. F), that the wire may reach 
60 deg. C (140 deg. F), and that the load factor or the 
percentage of time during a factory shift that the welder 
will be operated at rated load, is from 35 per cent for 
the smaller wires to 20 per cent for the larger. The 
currents that cables can carry under the circumstances 
are derived from the known heat-dissipating abilities 
of the various sizes, and rounded out into the values 
as shown. Sizes No. 2 through No. 000 are most 
commonly used. Variations in air temperature should 
be allowed for if heating governs cable size. As shown 
in an accompanying table, when air is cooler than 68 
deg. F, cables may carry higher currents—but in hot 
climates, cables should be derated. 


VOLTAGE DROP IMPORTANT 


HEN runs are over 50 ft., voltage drop dictates 

cable size. It is considered good practice to limit 
voltage drop in these leads to 4 or 5 volt—which is 
about 10 per cent of the arc voltage—when generators 
are loaded to 80 per cent of their rated current. This 
is an experience limit, based on electrical efficiency and 
quality of welds. 

Nema voltage drop figures are based on direct cur- 
rent calculations, but may be used for ac. when voltage 
drop is 10 per cent or less and cables are strapped to- 
gether to keep reactance to a minimum. If cables are 
not together, reactance drop may be so high that cable 
several sizes larger should be used. Take a voltmeter 
and measure the difference between line drop with 
cables spread out over the floor, and tied together. 

Manufacturers have published tables of wire sizes 

(Continued on p. 202) 
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Many Solid Materials Combat 
Vibration And Its Effects 


BY S. CHARP 


MOORE SCHOOL OF ELECTRICAL ENGINEERING 
UNIVERSITY OF PENNSYLVANIA 


all types induce vibrations in the unit itself or in 

neighboring areas. At the present time, when 
machine speeds have been increased and, along with 
methods, geared to a new high, everything possible 
should be done to improve the quality of operation and 
output, minimize wear and repair and reduce noise and 
fatigue—all of which depend to a great extent on the 
isolation of vibration. In general, vibration may result 
n: Failure of machine parts; loss in production effi- 
ciency due to workers’ fatigue; and excessive wear. 


| . BALANCED forces in rotating machinery of 


S IN many another field of activ- 

ity, where an aggravating diffi- 
culty has brought forth cumulatively 
effective corrections, growing prob- 
lems of vibration, shock, and noise 
have been followed in fairly close 
order by new or improved solid ma- 

terials for overcoming them. 


Vibration is a periodic motion about a position of 
equilibrium which repeats itself after a period of 
time T, termed the period. The simplest type of pe- 
riodic motion is a simple harmonic motion, such as a 


SOUND ABSORPTION CHARACTERISTICS OF SOME INSULATING MATERIALS 


Thickness, 
Inches 


Fig. 1 


Description 


Density, 
Pounds 
per cu. ft. 


Coefficients at Standard Frequencies 
128 256 512 | 1024 2048 








32 


Felt—45 per cent Kapok fibre, 30 per cent cotton, "6 ain 


25 per cent wool % 
Cellular cork blocks _ 1% 
. 1% 


oe] 
Textured, yellow pine fibre blocks i 


Felted wood fibre blocks ea 1 








Fireproof mineral filament blocks i 





Mineral wool pads in perforated metal units 


Muslin covered 





Wire mesh covered 


| 
| 
| 


Glass Rigid board (duct lining) 


Wool Faced with glass wool retainer mat or 


paper and metal lath 


Acoustical panels with perforated steel 
panels 


Semi-rigid—no facing 
Semi-rigid—with crepe paper facing 


Ceramic block composed of rock wool and clay 


Rock wool block faced with asbestos-cement 


Cement—Timber fibre block 
Bagasse (cane fibre) block perforated 


Ell grass fibre, kraft block, paper covered Triple pl 


‘his tabulation provides ready comparison of the sound ab- 
sorbing properties of a number of commonly specified solids. 
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0.16 | 0.21 0.30 | 0.53 | 0.58 
0.20 | 0.31 | 0.62 | 0.81 0.83 
0.08 0.13 0.51 | 0 0.47 

“0.15 | 0.28 | 0.82 0.58 


5.6 
5.6 
7.2 
7.2 











0.16 | 0.29 | 0.43 
“0.33 | 0.40 

0.30 | 0.52 

0.19 | 0.39 

0.37, 
0.24 
0.27 
~ 0.31 
0.33 
0.54 
0.21 
0.23 


0.48 


18.0 
18.0 























*The noise reduction coefficient in the column at the right is the 
average of those 5 coefficients shown in adjacent columns. 
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MAGNIFICATION FACTOR 


Fig. 2 


Seep fundamentals of a vibration isolation problem. 
A—Curves for various degrees of damping in !b.-sec. 
per in., divided by critical damping are plotted with 
magnification factor versus circular frequency in radians 
per sec. divided by natural frequency. Equalitv between 
the latter two values brings about detrimental condition 
of resonance. See text. B—Mass (m) supported by 
vertically flexible springs varies in amplitude of vibration 
according to the curves in A. Amount of force trans- 
mitted through the spring to the base structure is kx, 
where k is the spring constant and x the unknown. 
C—Transmissibility plotted against frequency ratio 
demonstrates the advantage of damping at values to the 
left of 1.414, its undesirability above that point. 


sine wave, where the displacement of the vibrating’ body 

and the time T are related by X = A sin w T, where A 

is the maximum value of the displacement from its mean 
‘ 


position, and » = 2#f = — 


T° 


Circular frequency in 


radians pet sec. is , while i=z is the number of 
times the motion repeats itself in 1 sec. (when the period 
of the motion is given in sec.). 

Vibration may be characterized as either a free vibra- 
tion or a forced vibration, and it is necessary to distin- 
guish between the two for effective utilization of insulat- 
ing solids. A dynamic or moving elastic system is said 
to be in a state of free vibration when its periodic 
motion occurs as a result of displacing the body from 
its equilibrium position and then releasing it. If there 
is no damping present in the system the natural fre- 
quency of free vibration is dependent only upon the 
mass of the moving system (m) and the spring constant 


Wp 
2m 
From this expression, note that if the mass of the sys- 
tem is increased to twice, the frequency of vibration 


panies a. eo ae 
(k)—given in particular by the term f, = A/ 
2x" m 


will be \/2 times as slow, while if the spring is twice as 
weak as before the vibration will again have a frequency 
reduced by V2. Such addition of mass or adjustment 
of stiff to weak springs is the basis for many of the 
vibration dampers sold commercially. 

In calculation for the size of vibration pads, such as 
those made of felt or cork board, the term static deflec- 
tion is used. -In the above. if the weight of the mass is 
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TRANSMISSIBILITY 


ing, then deflection of the spring caused by this weight 
is mg/k = Xst or the static sag. Then, from the first 


given relationship, o, = 4) . When Xx 1s expressed 


Xt 


in jn. and the acceleration of gravity, g is 386 in. ‘sec., 


' 1 
the natural frequency becomes i, = 3.124/5 cps = 
— /\at 


/} 
187. 8/ cpm. Although this formula is actually cor- 
~\st 


rect only for vertical motion, it can be sufficiently useful 
for computation of horizontal, translational, natural 


RECORDING AIRCRAFT PERFORMANCE 


HAT accurate, coordinated records of aircraft 

performance in flight may be available, the 
National Advisory Committee for Aeronautics has 
developed a new phototheodolite. Testing of airplanes 
during take-offs, landings, dives and other maneuvers 
calls for a knowledge of flight path, airplane altitude and 
velocity relative to the ground which it provides. 

A movie camera, mounted on a notably rigid back 
and equipped with a long focal length lens, is altered so 
that it photographs the airplane while a time counter 
operates and elevation and azimuth angles are scaled 
simultaneously. The instrument is battery operated and 
is trained on the airplane by means of a telescopic sight 
equipped with crosshairs. The front cover of this issue 
of ELectricaL MANUFACTURING illustrates the instru- 
ment, in use. 

The operator's assistant, shown at the right, main- 
tains contact with the airplane by radio. As soon as 
the pilot is ready to start his maneuver, the operator. 
who is keeping the airplane image on his sight cross- 
hairs, is notified and the camera is started. The in- 
stant the pilot starts the recording instruments in the 
airplane, a light is flashed and photographed by the 
phototheodolite, thereby synchronizing the latter record 
with those in the airplane. This procedure makes 
available a complete set of measurements for each pic 
ture on the movie film. 
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BLONDE ? 4:2: MAYBE~-SMART? COULD BE! 
MUSCLE? BES: NOT MUCH ~~~~~~ BUT, 
BROTHER, SHE'LL DO A WHA 
ON YOUR ASSEMBLY LINE 





E£ OF A JOB 





THAT MAKES SCREW DRIVING TROUBLE- 
PROOF ~-THAT ENDS 
THE NEED FOR SKILL 








Anyone can drive Phillips Screws! 
Time was when it took real “he- 
men” to drive screws. They had 
to be strong . .. had to have skilled 
hands ... had to be trained. But 
today the job’s a cinch for anyone! 
What makes it a cinch is the 
Phillips Recessed Head Screw — 
the screw which, time studies 
prove, steps up screw driving 
speed as much as 50 per cent. 
With Phillips Recessed Head 
Screws, there’s no premium on 
brawn! They drive easy — because 
turning power is fully utilized. 
Nor is there any premium on 
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training or skill. Dangerous driv- 
er skids are out, and workers just 
can’t fumble, make wobbly starts, 
or drive slantwise. 

As a result, untrained girls 
quickly match anything experi- 
enced male operators do — driving 
Phillips Screws. 

Think what this means to you 
in (1) man-and-training hours 
saved, in (2) increased produc- 
tion, in (3) finer workmanship. 
Then ask yourself if you're get- 
ting the same advantages from 
slotted head screws .. . or from 
any other type you’re using. 


¢, PHILLIPS #s/SCREWS 
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frequencies by using an “apparent or equivalent hori- 
zontal deflection,” this latter term being obtained as the 
deflection of the spring—if actually supporting the same 
weight—on a unit of stiffness corresponding to that 
present in the horizontal direction. 
To illustrate how such facts may be useful, let us 
determine the natural frequency of vibration of an elec- 
tric motor mounted on a platform which is suspended by 
four springs, one on each corner. This problem will be 
recognized as a common type of suspension for small 
motors, as for example, on household refrigerators. 
The four springs act in parallel, hence the effective 
spring constant has a value four times that of any one 
of them. If the constant for each spring is 1000 Ib./in., 
and the motor weighs 100 Ib., then the natural fre- 
60 /4000 x 386 

quency becomes f, = 7 = 1188 cycle per 
2n 100 

min. 

When an external force is periodically applied to the 
moving system, as for example due to an unbalanced 
crankshaft, or to a constant-speed motor driving a 
reciprocating compressor, then the vertical component 
of the external force produces vibration. When the 
system has no damping, then the moving members still 
exhibit periodic motion, and if the applied force is 
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OUNTING of felt vibration 
isolation pads in the product 

calls for some method of restricting 
lateral motion since the character- 
istics of the material are most 
effective in compression. Thus in 
(A) stub pins provide this 
restraint. Arrangement (B) involves 
use of an adhesive on the two bear- 
ing surfaces while (C) accomplishes 
the purpose with metal retaining 
cups. D—Shear sandwich in simp- 


lest form works this way. Greater 23 and 1450 lb. 


SUPPL ATED MEMBER 
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values of deflection, d, are obtained 
by multi-deck units with alternate 
layers of metal and rubber, bonded 
together by vulcanization. E—Oneof 
many types of plate-form mounting 
is the one shown here in section. 
Essentially for light duty, this fam- 
ily of devices is capable of a load 
range between 14 and 300 lb. 9 F-— 
Tube-form mountings extend the 
load range beyond that of plates. 
Units of this type are rated between 
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Pay MEMBER 


periodic, as is the case in many instances, the resultin; 
steady-state motion is given by an expression X = 


F 


Wet 
Wie 
g 


tude of the external force or unbalance force which is 
supplied to the mass of weight W, at a frequency 


[coswt — cosw,t], where F is the ampli- 


® 
f = — cycle per sec. The other expressions are the 
2n 
same as previously used. In terms of static deflection, 
F jm 


Xe = — and wo, = \/ —, the deflection becomes 
k k 


Xst 


x = 1- Cy [coswt - COSMat | = X,[coswt — COSwyt | 
oJ _| ' 


This equation has two parts. The first is a varia- 
tion at the impressed frequency, having magnitude equal 


[ Xet 
to. X, "—) é )’ , which is dependent on the 
Wn 


ratio of the impressed frequency to the natural fre- 
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Available—to everyone interested: 
‘Dow and Magnesium’’—a booklet cov- 
ering the statement filed by The Dow 
Chemical Company with the Special Com- 
mittee of the U. S. Senate investigating 
the National Defense Program (The Tru- 
man Committee) on March 6, 1944, to- 
gether with extracts covering the cross- 
examination and the report of the 
Committee. This book is of extreme interest 
and importance to American Industry. A 
copy will be sent on request. 


ANOTHER DOW SERVICE . . . DIE CASTINGS 
... BY AMERICA’S LEADING MAGNESIUM PRODUCER AND FABRICATOR 


® As the pioneer producers of Dow- 
metal Magnesium Alloys, Dow devel- 
oped through years of research, a 
technique in parts production that 
helped America get a head start on 
war necessities. Diecasting of mag- 
nesium alloys in Dow's own shops to- 
day is helping speed us on to victory. 


The virtues of high speed, low cost 


quantity production are enhanced by 
the decrease in machining necessary 
—the dimensional accuracy—the ex- 
cellent surface finish and the weight 
saving of Dowmetal die castings. 
Whether for use on present parts or for 
those still in the print stage Dowmetal 
Magnesium Alloys die cast by Dow 
are ready to go to work for you NOW. 


DOWMETAL 


MAGNESIUM DIVISION—THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York «+ Boston «+ Philadelphia + Washington + Cleveland + Detroit + Chicago «+ St. Lovis 
Houston + Son Francisco + Los Angeles + Seattle 
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LOAD CHARACTERISTICS OF FELT 





Recommended at 
Approximately the 
Following Lb. per 


Natural Undamped 


S. A. E. 
| Frequency at 10 Lb. 















Quality | Density 

sie Sq. In. Pressures | per Sq. In. 
Ree Ln. . 
e¢ | 8). oe ee 

ie ee TS 
Hai over 25 mar TS 





ERMINATION of proper felt for specification can A 
be made by use of these data. Natural frequency of 
the system is used ir table (A) to select felt type and 
suitable curve in (B) gives location point at appropriate 
joading. Pad area is then established on the basis of 


‘ l 
Fig 4. total supported load. B 
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quency of the system. It is apparent that when im- 
pressed frequency is close to natural frequency of the 
system, amplitude of motion may become extremely 
large. In Fig. 2A, the resonance diagram is drawn 
using absolute magnitudes of the deflection. For values 
at w close.to zero (when forced frequency is extremely 
slow) the mass of the system will reach its static deflec- 
tion, and the ratio of X, to X¢ will approach the value 
of 1. When the ratio of the frequency of vibration to 
the natural frequency is very much greater than 1, then 
the force movés so rapidly that the mass cannot follow 
its motion, and deflection is quite small. But when 
w approaches the value of o,, then the external force is 
applied at a frequency comparable to the natural fre- 
quency of free vibration, and we have motion analogous 
to that when a swing is pushed slightly in the direction 
of its motion once each cycle. Such additions of small 
force may create large amplitudes of motion. 


ONDITIONS of undamped vibration presented up 
C to this point are ideal, but in most cases they are 
sufficiently accurate. for rough calculations, since the 
effect of damping need not be taken into account except 
when the system is near resonant frequency. 

When viscous damping is psesent in a system, the 
resulting amplitude of motion becomes dependent on 
both the frequency of the externally applied force and 
the damping constant. The magnjtude is 


F 


= Ce} 
“VDOT fe: 
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where C, = critical damping 
2k W 
— 20», —. 


Wy g 


Natural frequency of the system with damping is given 
by the expression 


Ona — / —- — — Wy { 1- ome 
\/ m | 2m \/ = | 


and C equals the amount of damping, in units of Ib.-sec. 
per in. 


Magnification factor as given by 





, 1 — — - — 
M. Fo = 2 re \ 2 yc ° 2 
\/ \ om ie Cy tp 


is plotted in Fig. 2A. 


Fundamental theory presented in the early part of 
this discussion now can be used as a basis for the under- 
standing of isolators and absorbers. Elastic suspensions 
isolate the vibrating components from the base structure 
and can be represented as in Fig. 2B, where there is 
shown a mass (m) mounted by vertically flexible springs 
on a rigid base structure. If the magnitude of the un- 
balance force is held constant, and frequency is varied. 
amplitude of motion of the mass varies according to the 
diagram shown in Fig 2A. If the transmissibility is 
defined as the ratio of the impressed force to the trans- 
mitted force, we see that 


Spring force _ kX, cosat 
Impressed force F coset 
kX, X 


ee 
F  Xee0) eee 
Ear 


But the last term is the same as that for magnification 
factor and the ordinate of the curves shown. Hence, 
for no damping Tr and M.F. are the same. In Fig. 1. 
if operating frequency is much smaller than natural 
resonant frequency o,, transmitted force is almost equal 
to impressed force. This corresponds to the case of 
stiff springs. High values of w/w, mean soft springs. 
There is an alternative method of determining what 
the spring constants should be for a given application. 
Here per cent reduction in vibration is covered by 
(1—Tr) 100 per cent. To determine the type of 
spring to be used in mounting a 1600 rpm. motor on 
a platform by four springs placed at the corners, if the 
motor and mounting weigh 200 Ib. and it is desired to 
get a 90 per cent reduction in vibration. 
Transmissibility is 10 per cent and we can, from 
our equation for Tr, show that the natural frequency 
of vibration, is 484 cycle per min. Also, it was shown 
that natural frequency is related to static deflection b) 


Transmissibility = Tr= 


i= 


: 7 1 
= 1878 — 
f= 1878 > 


Xgt is 0.15 in. 


Upon substituting, it develops that 


The four springs must add their con 
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Frame Rated H.P. Length Diameter Mounting * 
4A 1/20 -1/15 554" 4” R,B,Res. 
63  1/100-1/25 514” 15” R,B,Res. 
6H 1/100-1/25 33,” 333)” R,B,Res. 
6G 1/100-1/25 33” hi” R,B,Res. 
6A 1/225-1/25 334” 34," R,B,Res. 
E2 1/125-1/80 31%” 3:5,” 
$2 1/125-1/80 334” 34” 

ES 1/175-1/125 234” 376" 
$3 1/175-1/125 25%” 314” 
$1 1/500-1/175 23" 3%” ALK. 


Plain Round i Resilient Mounting 
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LOAD IN LB PER 8Q. IN. 


COMPRESSION IN PER CENT 


CAPA E under compression of rubber and 
synthetic to absorb vibration is measured by 
the area inclosed in the load-unload, or hysteresis 
curves. Representing one of the many synthetics, 
the solid line shows an advantage over natural 
rubber, dotted. Another superiority is found in 
resistance to oils and solvents which+may de- 
teriorate natural rubber mountings. 


stants, since they are effectively acting in parallel, so 
F 200 

that constant should be k =—— = == $33 hb. 

4X 4X0.15 

in. Algebraic calculations can be avoided by making use 

of a chart relating these factors.* 

When damping is present in the system, spring sus- 
pension may not be the best thing to use, as for ex- 
ample, when rubber, cork, or felt padding is used as 
the os material. Transmissibility, when damping 


“lem SORT 


This is shown graphically in Fig. 2E. The effect of 
@ 

damping, it is seen, is helpful when — < V2, especially 
@n si 2 

at the resonant frequency, but when — > 1/2, damp- 

ing is undesirable. . 


ORK IS composed of extremely small cells which, 
like wool fibres, imprison minute quantities of. air, 
forming an effective barrier against vibration. It is 
because of this that cork is used so frequently in places 
where one must look for light weight, compressibility, 
resilience, moisture and liquid resistance, frictional 
properties, stability, and chemical inertia. 

As specified, cork may be in the form either of com- 
position sheets or granulated. Granulated cork is sup- 
plied in two forms, unbaked-granulated and regranu- 
lated, or burnt—a by-product in the manufacture of 


* See p. 76, ELECTRICAL MANUFACTURING, January, 1943. 
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corkboard. Both types have good vibration isolatiny 
properties, being used where the use of corkboard is im 
practical—for example, as a filler in small and irregu 
larly shaped spaces. Several screened sizes are avail 
able, ranging from granules 34 in. to that just caught 
on a 20-mesh screen. The density ranges from about 
4¥% Ib. per cu. ft. to 10 Ib. per cu. ft. 

Corkboard is fabricated from natural cork which has 
been granulated and then bonded together with some 
material like glue, or albumin, resulting in a product 
which has a uniform structure and a variable density 
depending upon the particular bonding process. Where 
a good grade of natural raw cork is used the granules, 
ranging in size from 3 to 34 in., are simply cleaned, 
screened and pressed into a large mat which is baked 
in an oven. -Natural resinous gums are released in the 
baking process in sufficient quantities to bind the 
granules into self supporting blocks. Standard sizes 
for corkboard are 12 x 36 and 24 x 36 in., by 1, 1%, 2 
3, or 4 in. in thickness. . 

Good resiliency is a characteristic of cork, although 
its properties may change under dynamic load. When 
used in vibration absorption, it is equally effective in 
compression or both compression and shear. -Cork- 
board,is seldom used as a vibration isolating material 
for very light machines, because it has an extremely 
small deflection per unit force. It is, therefore, neces- 
sary to mount large masses to get the required deflec- 
tion as called for in the formulae developed above. 

In utilizing corkboard to lessen the transmission of 
vibration, it is usual practice to employ one of two 
mounting schemes. Depressed foundations are lined 
on bottom and sides with corkboard or surface instal- 
lation is made by cork pads in flat sheets. 

Standard isolating or vibration absorption units are 
available in several shapes and sizes. Steel-bound 
natural cork plates in widths up to 24 in. and in 
standard thicknesses may be installed in continuous con- 
tact with oil without losing their efficiency. Large 
punch presses have been effectively isolated with these 
plates. This system of surface isolation stabilizes the 
press, and often counteracts unbalance caused by over- 
hung flywheels. 


C HARACTERISTICS of wool felt are dependent 
entirely on the physical structure of the wool 
Felt itself is a matted, 
not woven, fabric formed from wool and other fibres 
by a suitable combination of mechanical pressure, heat, 


fibre from which it is made. 


and moisture. Desired characteristics of wool felt can 
be emphasized by adding cotton, rayon and other fibres, 
as well as sizing and fillers. The net effect of these 
fillers is to stiffen and strengthen the finished product. 

Good deflection properties of felt make it desirable 
for isolation at or near resonant frequencies. It has 
good damping properties and, when used with metal 
springs, prevents sound transmission very effectively. 

Felt has its best deflection characteristics under com- 
pression, hence some means are commonly used to resist 
its sidewise motion. Three methods are illustrated in 
Fig. 3A: (1) short studs protruding partway into the 
felt from top and bottom; (2) fastening top and bot- 


tom with suitable adhesives ; or (3) mounting of retain- 
(Continued on p. 222) 
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wherever a tube is used... 
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THERE’S A JOB FOR 


Relays BY GUARDIAN 


In the electronic circuit there is usually a sensitive relay similar 
to Guardian Series 5, to control a heavier current in response to 
the weaker “signal” of the phototube. In some applications, 
however, the current to be handled may be greater than the 
contact capacity of the sensitive relay. In this case a power 
relay or solenoid contactor is controlled by the sensitive relay. 
Guardian series SC-5 is typical of this type of contactor. 

Consult Guardian wherever a tube is used—however—Relays by 
Guardian are NOT limited to tube applications but may be used wher- 


ever automatic control is desired for making, breaking, or changing 


the characteristics of electrical circuits. 


SERIES 5 D.C. RELAY. Maximum switch 
capacity—two normally open, twe ner- 
mally closed, or DPDT contacts. Resistance 
range .01 up to 15,000 ohms. Send fer 
bulletin 14. 


SERIES SC-5 SOLENOID CONTACTOR. 
Centacts rated at 75 amps. continvous, 
300 amps. surge. Contact combination— 
single pole single or double throw. Coil 
operates on 18-28 volts D.C. and con- 
sumes 7 watts at 24 volts D.C. continuous. 
Send for bulletin SC-5. 


GUARDIAN @ ELECTRIC 


1627-F W. WALNUT STREET 


CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR 


INOUSTRY 
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H. M. WINTERS, Glenn LL. Martin Engineering Dept. 
(to the Maryland Section, AIEE)— 

“The electrical system of present day bombers has 
grown into a major part of the design upon which the 
airplane is dependent for operation and the old system 
of installing a standard size generator and hoping for 
the best has been replaced by positive methods of evalu- 
ation requiring detailed study by the electrical engineer. 
Before the airplane leaves the design stage it is now 
necessary to make a load analysis chart listing each 
item of electrical equipment, the quantity of each item, 
the operating time, and the number of operations for 
an average one-hour period. Further studies must then 
be made of the various conditions under which the 
items operate including stand-by, starting, take-off, 
landing, cruising and taxiing. From these studies a 
detailed and comprehensive picture of the electrical sys- 
tem under every imaginable condition is obtained and 
it is only then that it is possible to determine the size 
of generators required.” 


JAMES F. BYRNES, War Mobilization Director 
(addressing the Academy of Political Science )- 

“With the end of the war there should be an end of 
the wartime system of taxation. The delay of the six 
months it usually requires for Congress to enact a 
general tax bill must be avoided. An interdepartmental 
committee is now working under the direction of the 
Secretary of the Treasury upon proposals which he will 
submit to the Congress at the proper time. The Gov- 
ernment must close plants whenever they are no longer 
needed in the war effort. It will be far better for com- 
-munities to have plants closed now when the employes 
can find other jobs than to continue operating and later 
close the plants when employes may not be able to 
find jobs. | 

“The recent. report by Bernard M. Barush and John 
M. Hancock .recommending machinery for speedy ter- 
mination of contracts and disposal of surpluses has gone 


far to dispel the fog of controversy over these subjects. 
Legislation is needed to carry out the recommendations 
but, meantime, the executive department should pro- 
ceed as far as it can under existing law.” 


CHARLES ROBBINS, Vice 
Radio and Phonograph Corp.— 

“The broadly publicized public pent-up demand for 
radio sets and appliances. has resulted in attracting a 
multitude of prospective dealers, many in unrelated, 
unallied fields. This poses a paradoxical situation for 
both manufacturers and distributérs. With the strong 
probability that radio set production will be limited or 
restricted for the immediate postwar period by Gov- 
erninent regulations the thousands of old-line radio 
retailers will be logically ‘shorted’ on the quality of sets 
they will require. The injection into the retail set-up 


President, Emerson 
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Agree, Os Differ 


Selected comments by in- 
dustry men or other well. 
known citizens and some 
government authorities. 


of many newcomers to the business, can only result 
in still further diminishing the number of sets available 
per dealer. Should this be permitted ?” 


F. K. SCHOENFELD, ‘Technical Superintendent, 
Chemical Div., B. F. Goodrich Co.— 

“The nation should guard itself against pipe dreams 
of Aladdin-like advances immediately following the 
cessation of “hostilities. If people are unable to use 
electronics instead of hired girls to run their kitchens 
for a few months after the war no great harm will be 
done. Instead we should be mainly concerned with 
constructive planning concerning employment and like 
problems.” , 


D. D. KNOWLES, Manager, Electronics Engineer- 
ing, Westinghouse Lamp Div.— 

“Except in radio and television and an application 
such as precipitation of dirt from the air the general 
public won't see electronics at work to any appreciable 
extent in the immediate postwar period. They'll feel 
it though in better products at lower cost.” 


W. J. NEAL, Deputy Administrator, Rural Electrifi- 
cation Administration— 

“There are as yet unserved by electricity, according 
to recent census figures 7,151,188 farms -and rural 
homes. In addition to the 2,500,000 farms in America 
now receiving central station service, available data 
indicate that there are more than 5,000,000 farms and 
rural non-farm residences and other establishments, 
nearly all located within the potential reach of REA- 
financed systems. Postwar construction of additional 
lines will achieve a two-fold purpose: it will provide 
the basis for a more profitable agriculture and richer 
rural living and there will be an opportunity for profit- 
able private employment of returned soldiers.” 


ERIC A. JOHNSTON, President, U. 
of Commerce— 

‘America’s every effort, individual and collective, 
must be centered on winning the war. We are mass- 
ing men and materials on the other side for the inva- 
sion, for the supreme effort to bring victory to Allied 
arms. Military operations must have first call on all 
facilities. Transportation is taxed to the utmost. All 
other facilities and services are overloaded. Therefore. 
although the Chamber of Commerce of the United 
States maintains that free, frank and open discussion 
of current problems is necessary in time of war, as in 
time of peace, it is willing in the public interest to r 
linquish its annual meeting as a forum.” 


S. Chamber 


A. A. HOOD, Johns-Manville Corp.— 

“If the war were to end tomorrow and limitations o” 
private construction were simultaneously lifted it ‘5 
probable that the material used in the first new homes 
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By simply turning a knob on the manually operated 
POWERSTAT Variable Voltage Transformer or by pushing the 
control button of the MOTOR-DRIVEN POWERSTAT the 


proper voltage is applied to infrared lamps to meet your heating 


requirements. The exact energy needed to process materials of 
varying thickness, color, or moisture content is conveniently and 
accurately obtained with POWERSTAT variable voltage control. 


POWERSTAT control eliminates complicated mechanical and 
electrical arrangements . .. meaning more speed, greater economy, 
and reduced space requirements. 


Produced in sizes up to 75 KVA for single or polyphase opera- 
tion on 115, 230, or 440 volt circuits a POWERSTAT can 


Coad for Bulletins 149 ME and 163 ME control any baking, drying, dehydrating or pre- heating process. 


SUPERIOR ELECTRIC CO. 264 LAUREL ST. BRISTOL, CONN. 





erected would be essentially those which went into last 
private housing built just before such construction 
stopped. There is nothing in the field of national pro- 
duction or local construction activities that indicates 
any probability of an immediate radical change in the 
design, construction, materials or equipment of homes 
on a widespread or volume basis. Facing these facts 
it is difficult to understand why so many dreamers and 
promoters both within and without the building in- 
dustry are parading before the public visionary con- 


ceptions of dream homes as impractical as the ‘Cloud 
Cars’ in their garages. Building equipment factories 
which have converted to war specialties have not had 
the time to design, engineer or tool up for, radical de- 
partures from the traditional.” 


IRVING S. OLDS, Chairman, U. S. Steel Corp. (be- 
fore the annual meeting of the Travelers’ Aid Society )— 

“T am not unduly pessimistic about the postwar 
period because I have supreme faith in the ability of 





POWER FOR HF. INDUCTION HEATING 


SED by various industries to 

supply rf. power for such pre- 
heating jobs as large plastic forms, 
compressed impregnated wood pro- 
peller blades and other airplane 
parts for molding, as well as for 
numerous other industrial processes 
this RCA 15 kw. radio-frequency 
generator. (A) incorporates the 
latest electrical and mechanical de- 
velopments. 

The high frequency output is ob- 
tained from a stabilized, self-excited 
oscillator employing two RCA 
heavy-duty air-cooled power tubes, 
which are supplied with high volt- 
age dc, by a three-phase, full wave 
rectifier. Automatic protective re- 
lays guard the tubes against acci- 
dental damage. 

Four meters at the top of the 
unit provide an instantaneous check 
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A 


on operating conditions. Tuning 
and operating controls and protec- 
tive relays are located on the front 
panel and protected by an outer 
hinged door (B). An auxiliary 
control unit provides complete 
operating control at the load loca- 
tion. Full-length doors on both 
sides of the main cabinet provide 
ready access to tubes and compon- 
ents. These doors are equipped 
with interlock switches which auto- 
matically turn off the high voltage 
rectifier when either is opened. 
Double protection is provided by 
another switch which automatically 
grounds the high voltage bus when 
either of these doors is open. In 
addition, a safety hook with handle 
insulated against high voltage is 
furnished which enables mainte- 
nance personnel to put an auxiliary 


B 


¢ 


ground on the high voltage bus be- 
fore entering the high frequency 
compartment. 

Standard equipment includes a 
remote control station. This per- 
mits complete control of the unit 
from a location convenient to the 
load assembly. 

This generator is normally equip- 
ped with tuning inductors for 
operation on three spot frequencies, 
namely 2,000,000, 5,000,000 and 
10,000,000 cycles. Approximate 
input power (60 per cent efficiency 
factor) 25 kw. Approximate fre- 
quencies available (standard) 2, 5 
and 10 megacycles. Power supply 
requirements, 230 volt, 60 cycles, 3 
phase, capable of supplying up to 
40 kw. at 85 per cent power ‘factor 
with regulation not to exceed that 
of 5 per cent. 
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This Dumore Development may give just 
the right boost to your post-war product 


The idea embodied in every Dumore Aero- 
motor is first, the best motor that can be built, 
plus the designimodifications required to adapt 
it precisely to its specific application. “Power 
in the pinch,” for instance, is provided by a 
Dumore Aeromotor devised to assure the 
steady movement of ammunition to bomber 
turret guns. The gun recoil supplies sufficient 
power on smaller planes to move the belt, but 
the distance of the ammunition boxes from the 
turret guns and the increased effect of gravity 
during violent maneuvering makes mere recoil 
power inadequate. This littke Dumore aero- 
motor gives the belt a boost...“\power in the 
pinch.” To provide free movement of the shaft 
of this geared motor for positioning or belt- 


FOR Cxlia 


“MOTOR-PLAN”’’ YOUR 
POST-WAR PRODUCT, NOW! 
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loading, the motor has a built-in over-running 
clutch. Perhaps your post-war product could 
make good use of this ingenious feature—or 
of the many other design modifications of the 
thirty-odd Dumore Aeromotors, now on 
strictly military duty, when Victory makes 
them available. 


Right now is the time to become acquainted 
with these remarkable motors, precision-built 
in every detail, their performance and endur- 
ance proved on every aerial battlefield today. 


Dumore engineers will gladly aid designers 
and manufacturers to apply the distinctive 
features of Dumore motors in their post-war 
planning. Write today, for illustrated litera- 
ture describing Dumore Aeromotors. 


The Dumore Company, Motor Division, 
Dept. ME20, Racine, Wisconsin. 


DUMORE: 


HEADQUARTERS FOR 
FRACTIONAL HORSEPOWER MOTORS 











the American people to solve satisfactorily any problem 
which vitally concerns the future well-being of our 
country. Statesmanship of a broad and unselfish char- 
acter, however, is essential in arriving at a solution. 
There must be a closer relationship and a better and 
more cordial understanding between government, in- 
dustry and labor than has been true in the past. All 
these groups have an equal stake in the future pros- 
perity and good health of the United States.” 


T. G. MacGOWAN, Chairman, Marketing Commit- 
tee, Committee for Economic Development— 

“After the war, if we were to employ in this country 
all the civilians who will want work, we would need 
11% million more jobs than were actually available in 
1940. Allowing for a so-called ‘labor float’ of 2% mil- 
lion we would need 9 million more jobs than there 
were in America in that last more-or-less-normal pre- 
war year. That would mean employment of some 95 or 
96 per cent of the total labor force and any such per- 
centage is greater than we have achieved in any recent 
peacetime year including 1929. In the depression year 
of 1933 we were employing only about 73 per cent of 
the labor force. In the relatively good years of 1937 
and 1940 the percentage was 84. If, after the war, we 
were to employ only 84 per cent of our labor force we 
would employ only 50.4 million persons, leaving us with 
9.6 million unemployed. Employment of only 73 per 
cent of those able and willing to work would leave 
us with no jobs for 16 million people. Looking at the 
matter in this way it is obvious that a satisfactory level 
of postwar employment in this country will mean the 
employing of from 7 to 9 million more persons than 


had jobs in 1940.” 


DONALD M. NELSON, Chairman, WPB (before 
the Atlanta Chamber of Commerce )— 

“From the standpoint of fairness it would be ideal 
to allow all pre-war producers of a particular civilian 
product to resume production at the same time. But 
this is impossible because of the varying degrees in 
which the companies are engaged in war work. When 
production for war began the convenience or competi- 
tive interests of the firms could not be consulted and 
similarly when the WPB finds it possible to fit some 
essential civilian production into manufacturing sched- 
ules such work should be allowed even though the 
effect on competitive situations may be painful. 

“The war production effort has now entered a period 
of spotty demand. Output of some items, such as air- 
planes, landing craft, rubber tires, trucks and electronic 
equipment, is being’ pushed to new records, while the 
production of less needed items is being cut back. This 
has given rise to confusion in the public mind. The 
W PB will not relax its present policies despite criticism 
of concerns and individuals adversely affected by cut- 
hacks and continued restrictions on civilian production.” 


HOWARD BRUCE, Deputy Director of Materiel, 
Headquarters Army Service Forces (at a meeting of 
the Commerce and Industry Assn. )— 

“Prospects for industrial reconversion to peacetime 
operation indicate an orderly procedure with little hard- 
ship to business even though plant values of manufac- 
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turing organizations have increased from 60 billion 
dollars pre-Pearl Harbor value to 80 billion dollars 
today. Of the 20 billion-dollar added value since the 
entry of the United States into the war about 4% 
billion dollars have been privately financed with pros 
pects that 90 per cent of that capacity may be utilized 
for normal peacetime operations in the postwar period 
The balance 15% billion dollars has been Government 
financed including 1% billion dollars of equipment de 
voted to Government operated plants, such as arsenals, 
navy yards, etc. This leaves 14 billion dollars of Gov 
ernment financed privately operated facilities, and of 
this 5% billion dollars are very similar to peacetime 
facilities that would require little or no reconversion 
and the problem at the end of the war will be one of 
marketing.” 


DR. HOWARD E. FRITZ, Director of Research, 
B. F. Goodrich Co. (before the Technology Club of 
Syracuse )— 

“To replace a sizable portion of this 80-billion dollar 
war business with peacetime pursuits, and do it in a 
hurry, is our reconversion problem and responsibility. 
Except for limited, new facilities which are available 
as a result of war necessity, it looks as though we will 
have to be satisfied with the prewar models, because it 
will take too long to tool-up for new ones. Many de- 
velopments must, therefore, be set aside temporarily. 
Most of the purchasers will be reasonably content with 
models not wholly different from the prewar, and fac- 
tories can use old patterns, jigs and dies in getting into 
quick production. The urgent problem is quantity, 
and not so much novelty. 

“Once the old models are in production and people 
are back to work, the psychological hunger to purchase 
will probably begin to taper off to where the supply 
is more nearly in order of demand. By wise calcula- 
tion and just prior to the time when the buying-public’s 
urge is being appeased, is the time to begin offering the 
new gadgets and things to keep the process going. At 
this point the new marvels of science will begin to 
appear in the picture. 

“I am sure that research people may feel that this 
is a step backward, but we must recognize that it is far 
more important to reduce unemployment to a reason- 
able minimum than it is to furnish the public with new 
gadgets that will take time to develop. After all, many 
of the prewar things were plenty good. And that is 
my guess.” 


W. L. BATT, Vice Chairman, WPB (addressing the 
annual meeting of the Swedish Chamber ef Commerce 
of the United States )— 

“The production job of the United States is far from 
complete, while Russia has surpassed expectations and 
England is tired but holding up in’ amazing fashion. 
The danger here arises from the complacent belief that 
the end is in sight. The chief problem now is main 
taining a supply line in keeping with the attrition rate. 
Despite some confusion in public opinion occasioned 
by shifts of emphasis in the production program, the 
manpower situation is growing worse in critical area 


(Continued on p. 188) 
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FREE 


A request on your letterhead 
will bring you Catalog 12 
showing the full line of Solar 


Capacitors. 


MAN UFACTUS CORPORATION 
285 MADISON AVENUE - NEW YORK 17, N. Y. 
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Electrical and Mechanical Parts, Finishes 


HIGH FREQUENCY RELAY 


Developed for maximum magnetic efficiency and sens 
tivity of operation. Of telephone type, this relay offers 
a choice between high frequency and standard plastic 
insulating compon- 
ents. Cellulose-ace- 
tate-sealed, the coil 
has high resistance to 
humidity and to cor- 
rosive atmospheres 
which may be en- 
countered. The unit 
meets all standard 
salt spray tests and 
withstands shock and 
vibration to 10 G. 
Standard contacts are 
of palladium, but al- 
ternates of fine silver 
or special alloys are available as required. Double pile- 
ups of contacts can be supplied from a single S.P., 
S17 ARE BE ds Nant or SP. DT. arcenge- 
ment to a maximum of 4 combinations. Mounting is 
by special tapped studs which are brazed to the frame 
of the relay. Less contact pile-ups, weight is 1% oz., 
and dimensions, 1%¢ by 1%¢6 1% .. Allied Control 
Co., 2 East End Ave., New York 21, N. Y. 





COTTON BIAS TAPE FOR SILK 


Seamless and in continuous rolls, 36 or 72 yd., the 
form in which this insulating product is offered was 
chosen to eliminate the need for splicing 51 in. bias-cut 
strips. Result is uniformly tight, compact taping. 
Consisting of a thin form of cotton cloth varnished to 
specified thickness, the product is obtainable with either 
a slightly tacky or a mica-dusted finish. Dielectric 
strength is 1200 volt per mil, and tensile strength, 
42 lb. per 1 in. width. Serves as an alternate for silk. 
Irvington Varnish & Insulator Co., 24 Argyle Terrace, 
Irvington 11, N. J.. 


STATIC DISCHARGE BAR 
Metal-enclosed with an outer casing of fibre. Designed 
especially for efficient elimination of positive charges of 
static electricity, these units are particularly suitable 





for use in equipment handling wool, nylon, rayon, and 
certain kinds of transparent films. The bar consists 
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of a charged inner conductor with points spaced through- 
out its length. A brass casing surrounds the inner 
bar, and equally spaced holes matching in such a way 
that each point of the inner bar is centered in a hole 
The inner bar is held in position by insulated bearings 
and over the brass casing fits a snug fibre covering. 
Attached with metal clamps which ground the device 
to the framework of the machine, the unit is charged by 
induction from the inner bar and ground. Potential is 
adjustable so that the casing voltage can be fixed at 
the most efficient point to eliminate any specific type 
of static. This design is ideal for points of specification 
where flammable vapors are involved, because the 
charged parts are protected by the outer casing against 
accidental contact with anything which might produce 
a spark. Further, since the brass casing is ungrounded. 
the tendency for a corona or spark discharge betwee 
it and the points on the bar is minimized. As a 
further protection against the possibility of a wet web 
of material contacting a live point, fibre protecting rings 
are offered. Suitable for general specification wherever 
static is a factor. Simco Co., 4929 York Road, Phila 
delphia 41, Pa. 


FLUSH OR SURFACE PUSH-BUTTONS 


Suggest specification for machine tools, welding con 
trols and similar equipment. Available in both pendant 
and oilproof types, these controls are of smooth, hot 
molded, moisture-resistant phenolic compound. But 
tons are large in diameter and slightly concave to fit 
—-, fingertips. Contacts 

are doublebreak and 
fabricated from fine 
silver with a steel 
back projection 
This is protected 
against rust by spe 

cial plating and 
welded to the con- 

) tact supports. Space 
economy results 
from the small size 

of the units. In the 
oilproof design, 
features are similar to those of the pendant type 
except that there are specially treated leather ring- 
packings which move back and forth with the button 
to wipe oil from surfaces by which it might otherwise 
seep into the mechanism Both models are offered 
with buttons of various colors and with _ inter- 
changeable, labeled nameplates for easy identification 
Available accessories include a button % in. longer 
than standard for special purposes; a removable, snap- 
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ehind the front, at the front — yes, and 
B ahead of the front lines, they are laying 
wire, directing artillery fire, spotting 
nemy movements and putting their superb tech- 
ucal training into practice with calmness and 
ficiency in the thick of battle. They don’t get as 
many headlines as they deserve, but they rate and 
get the thanks of every soldier, from General to 
buck private. 
Many of our own men, now in the service, 
lave been assigned to Signal Corps duty, and are 
tequently using the very equipment they once 
ielped to build. Their experience in our plant is 


king put to good use at fighting fronts all around 












@ TELEPHONIC SYSTEMS 


THE GOING IS TOUGHEST is where 


the men of the U. S. Signal Corps do business 


AFTER THE WAR... #¢duauced 


@ SIGNALLING EQUIPMENT 
@ HOSPITAL & SCHOOL COMMUNICATIONS AND SIGNALLING SYSTEMS 
@ ELECTRICAL EQUIPMENT 
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the world. Signal Corps training will in turn 
make them all the more valuable to 4s when 
they return. Thus, important forward strides in 
communications engineered by the Signal Corps, 
manufactured by the communications industry, 
and put to the acid test by superbly trained 
technicians will be available to serve you in the 
postwar world. 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION, 


Great American Industries, Inc. 


on 


MERIDEN CONNECTICUT 





@ ELECTRONIC DEVICES 


@ IGNITION SYSTEMS 


@ 1944 G. A.1., Ine., Meriden, Conn. 


135 




















on, mushroom head for quick selection ; and a tamper. 
proof attachment to prevent operation by unauthorized 
persons. General Electric Co., Schenectady, N. Y. 








HIGH OUTPUT AMPLIFIER 
Proviles excellent low-frequency wave form at high 
levels. Volume range is also good, inherent noise level 
being 68 db. un 
weighted _ belo 
full output of 
47 VU at 2 pe 
cent rms. har- 
monic distortion, 
With an_ input 
impedance of 600 
ohm, gain is 6) 
db. Using 4 
bridging — input, 


DUE TO ITS gain is 46 dl 
CONSTRUCTION Output ae 


















































a at ence is adjustable between | and 1,000 ohm. Readil) 

ot The Egyptian Pyramids sta tans . : Z 

selinatealie, Gttigh Oa-aali, e mounted W ithin the product. Langevin Co., 37 Wes 
mute witnesses to the skill and 65th St., New York 23, N. Y. 


rugged craftsmanship of the thou- 
sands of slaves who toiled to erect 
them. . . . TODAY . . . not slaves 
. . . but creative engineering skill 
and willing hands acheved the 


OVER-HEAT LIMITING DEVICE 


same cents atti CUNO Has manual reset. Electric temperature unit consists 
TYPE PC2 Oil Paper Capacitor . . of a standard D.P., S.T. temperature control equipped 
an oil impregnated oil sealed ca- jhe a dliary SP. ST : : 

pacitor that gives assured “LONGER with an auxiliary S.P., S.T. switch for automatic cut- 
LIFE” for continuous operation. . . off of all current as soon as operating temperature is 





Its special features and construc- een : vege re ; pi: 
J exceeded by 0 deg. F in liquid or 5 os Fin¢ 5 
tion are exclusive features with - 5 | r 50 deg. F in air. Thu 


Dumont. is provided pro- 
tection against 
negligence or 
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* SUITABLE FOR OPERATION UP TO 300° F. trol breaks both 
x OIL IMPREGNATED - OIL FILLED Onde! bed) 
* OIL SEALED temperature, the 
* CERAMIC OR BAKELITE TUBES es. auxiliary  salety 
{ a contact is broken 

x BAKELITE CEMENT ENDS (OIL PROOF) SOMATIC on one line only 
*% IDEAL FOR EXTREME HIGH ean Circuit is made 
eae through contacts 

ALTITUDE DUTY MANU of the Limiting 

* NO DANGER OF “FLASH-OVER” . RESET device by press 
x NO METAL FOR “BODY CAPACITY” ae ing the reset byt 
————. wn. Contact is maintained by a locking safety catch 

* NO INTERNAL CORROSION on which only operates when excessive temperature creates 





expansion of a diaphragm which raises the catch. A 
corresponding limit control is also supplied without 


| the temperature controlling mechanism incorporated 
within this control component. Robertshaw Ther 
} ! I 
ostat Co., Youngwood, Pa. 





ELECTRIC CO. 


CAPACITORS FOR EVERY REQUIREMENT 


34 HUBERT STREET NEW YORK, N. Y. 


SMOOTH SURFACING PUTTY 


Assists outer streamlining of aircraft. Having flex' 
bility and high adhesion, this newly developed materi 
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Thus§ Lhe chances are that your fasteningcan be _ Bring your fastenings “headache” to Scovill. 
pro- 
inst 
org Many Scovill customers did not believe particular problem thoroughly so that we 
'm0-ftheir job could be cold-forged until they may plan or design your fastenings to fit 
ae were shown what Scovill skill could accom-__—‘the job. Profit by our experience to deter- 
rmalf plish. Then they found (the cold-forged part mine the proper fastening, whether it be 
a illustrated above is a typical example) that “standard” or “special” — and to apply the 
lineqcold-forging, plus Scovill ingenuity, means advantages of cold-forging to both. 


cold-forged too. * Give us the opportunity to go into your 


‘esBdelivery of fastenings for minimum money 
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a WATERVILLE 1 -rocucrs DIVISION 


Kill off many of your problems before they 


call for specialists in cold-forging, a manu- start—as other Scovill customers have done 


facturer qualified to specialize can serve 
you satisfactorily throughout the range of 
your requirements. 


— by calling in one of our Fastenings Experts 





when the product is stil] in the design stage. 
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Y-26 « ¥-27 


COMPOSITEeBONDEDeHIGH 
TEMPERATURE MICA INSULATIONS 
Recommended as Replacements for 
STRATEGIC BLOCK OR SHEET MICA 
In Many Applications 
Composite highly integrated insulating materials comprising 


mica splittings bonded with insulating, organic bonding 
agents. 


Compact, thin, flat. lightweight sheets completely resistant to 
repeated or continuous subjection to temperatures of redness. 


Strong, hard, durable—can be cleanly die punched without 
fracturing. breaking or flaking. 


High dielectric strength and insulation resistance. 

A dependable source of supply in unlimited quantities. 
Available in sheets in all thickness from .005” up. 

Also in punchings to specified dimensions. 


We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulation as substitutes for Strategic Mica for your 
purposes. 


® Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 
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fills depressions and cracks between metal surfaces t« 
improve aerodynamic characteristics. Now that rela- 
tively rough camouflage paint is being omitted from 
Army planes, further steps toward perfectly smooth 
surfaces are feasible with putty of this type. Former 
materials whose disadvantages have been overcome in 
this development exhibited shrinking, brittleness wit! 
age, or inflexibility in the face of vibration—particu- 
larly at stratosphere temperatures. The new putty has 
a buttery consistency which aids in application, and 
it displays no tendency to flow. On vertical surfaces 
it does not sag. Fast drying and exceptionally low 
in shrinkage, it weighs about 4% less than conventional 
putty. Postwar uses are suggested as including the 
finishing of rough castings and points of specification 
on vehicles in general but other integration points will 
occur. E. I. du Pont de Nemours & Co., Wilming- 
ton 98, Del 


HYDRAULIC SEAL INSERT 
Pressure-tests up to 10,000 psi. Suitable for sealing 


fluid and gas ports in soft materials, these units com- 
bine outer serrations with a broaching-type locking 





ring. Straight external threads are sealed by means 
of a synthetic rubber ring, and design is such that the 
insert can be removed for replacement by a simple 
drilling operation which does not disturb the parent 
material. In the accompanying illustrations, key letters 
represent: A) chamfer for A.N.D. sealing, B) cour- 
ter-bore—the wall of which is broached by the locking 
ring, D, C) insert, E) chip broached by splines of 
the locking ring, F) AN 902 synthetic sealing ring, 
G) standard threads. Designed for long life, highly 
dependable service. Bardwell & McAlister Inc., P. 0. 
Box 1310, Hollywood 28, Calif. 


ELASTOMER-PLASTIC MIXTURE 


Combines many of the best properties of synthetic rub- 
ber and plasticized vinyl chloride resin. Resulting 
blends are vulcanizable. Ranging from 75 parts of 
oil-resisting elastomer and 25 parts of resin, to half 
and half, they are easily processed by standard rubber 
industry technics. Resulting products offer service- 
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CHARACTERISTICS OF DC-100 


Composition 
and granulated cork 


Neoprene 


Physical Properties 


Compress} 
Resilient 

Impervious to many liquids and gases 
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more than fifty ay 
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Resistan 
and solvents 

Resistant to weather and aging 
Stable at to 300° F 
Resistant to 


Typical Uses 
s for electrical 
pensing and han 
dling i qutomotive equipment, 
yarious chi and hydraulic units 


Available Forms 
Roll goods 


Sheets 
Extruded rings 


Die-cut parts 


Air Forces Spec. No. 12021-A 


This material meets 
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THE ROADS OF DESTINY 


©. Henry once wrote a story in which the hero, arriving at a point 
where three roads branched, was confronted with a choice of 
routes. The author takes the reader up each road in turn and 
relates the adventures encountered in each. Strangely enough 
they all end similarly. 


Every product engineer knows that the same result can be achieved 
in a great number of ways—with different materials, different 
mechanisms, different types of construction—each resulting in 
satisfactorily doing the work required. 


But commercial considerations make it of greatest importance that 
the result be achieved at lowest reasonable cost; this being par- 
ticularly true of products in preparation for post-war markets. 


THE FASTENING PROBLEM 


Steel, copper, aluminum, plastics, fibre cloth, wood—alone or in 
cembination—require fastening. May be tubular rivets will do the 
job best, quickest or cheapest—maybe not. You will want to find 
out, and we can aid you in so doing if you need facts to help make 
the decision. 


NEW USES FOR TUBULAR RIVETS 


Uncle Sam during the past few years has discovered uses for 
tubular rivets which even we did not suspect. This experience has 
been gathered together, and along with accumulated pre-war experi- 
ence, enables ‘1s to place our knowledge as riveting engineers at 
the disposal of you who may be reading this trade paper, now. 
May we help you? 


Mh 


* 






ILFORD RIVET & MACHINE CO. 


Post Road, Milford, Connecticut 
and 
General Rivet & Machine 
Division, Elyria, Ohio 












ability over a wide range. Compositions can be ex- 
truded, molded, calendered, or spread, and mirror-like 
finishes can be produced. Improved properties of the 
combinations include extreme resistance to effects ot 
sunlight and ozone, increased resistance against swelling 
and cracking from benzene and similar aromatic solvents, 
low-temperature flexibility combined with excellent heat 
resistance, good flexing life, tear resistance, resilience, 
and oven aging. Points of specification include wire and 
cable jackets, hose covering, grommets, seals, insulation, 
cushioning pads, plating racks, tank linings, roll cover- 
ings, and fabric coatings. In non-vulcanizable blends 
of the same materials, the oil resisting rubber acts as 
a plasticizer for the resins and wholly or partially re- 
places usual liquid plasticizers. In this type. advantages 
accrue to such products as those subjected to repeated 
sterilization and contact with solvents. The rubber 
remains in the compound under conditions which event- 
ually dissipate liquid plasticizers. Compounds are par- 
ticularly conducive to processing . . . being removable 
from hot molds without distortion or tearing as con- 
trasted with molded thermoplastic-resin compositions 
which often must be cooled in the mold before removal. 
Compression-set and cold-flow characteristics of the 
vinyl resins are improved by addition to the rubber, 
while the flammability of rubber is reduced by com- 
bination with the various resins. B. F. Goodrich Co., 
Akron, Ohio. 


COMPENSATED TIME-DELAY SWITCH 


Rugged construction combines with ambient compen- 
sation. Contact capacity of the switch is 1500 watt at 
115/230 volt ac. Heater windings are available for 6 
to 230 volt, and heavy duty electrolytic silver contacts 
and can be N.O. or N.C. Weight is only 3% oz., and 
overall dimen- 
sions, 234 by 
% by % in. 
Mounting 
means include 
eyelets for 6- 
32 screws lo- 
cated on %¢% 
in. centers. 
Special units 
can be pro- 
duced to indi- 
vidual require- 
ments. George Ulanet Co., 88 East Kinney St. 


Newark 5, N. J. 





SOAK-WASH METAL CLEANERS 


Not for use in electric processes. Types are available 
for aluminum and magnesium, steel and iron, and brass 
cleaning. Each is prepared in two forms to give opti- 
mum results when used in still tanks or in power wash- 
ers and tumbling barrels. The first listed is widel\ 
useful as a cleaner before anodizing and for rapi( 
removal of sprayed coats of zinc chromate primer 
Aluminum parts are reported as able to remain in the 
cleaner for 15 min. and longer without etching. For iron 
and steel, the offerings are particularly designed for 
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Bomb bay doors must open quickly and smoothly without jarring . 
and close without slamming. Holtzer-Cabot designed a special gear motor 
to meet these performance requirements which is, today, helping 
bombardiers blast the enemy. 


Many other Holtzer-Cabot special fractional HP motors are 
providing power for war products so that victory will come sooner. 


Our motor development engineers, backed by 
over 50 years of experience in electric 
motor design, will discuss your post-war 
motor problems with you. However, 

war needs come first and our manufactur- 

ing facilities, today, must be strictly lim- 
ited to building special motors for winning the 
war as quickly as possible. 


SPECINL MOTORS DESIGNED 70 FI7 THE APPLICATION 


| The HOLTZER-CABOT ELECTRIC COMPANY 


Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 
125 Amory Street, Boston 19, Mass.; Chicago, lilinois; New York, N. Y.; Philadelphia, Pa. 







































... Arkwright Tracing Cloths 


are OPS! 


Tops with Blueprinters — because they reproduce so 
sharply . . . handle so easily. Tops with Engineers — be- 
cause prints made from Arkwright Tracing Cloths 
are easy to read! Tops with Draftsmen, too, for many 
reasons . .. their ideal drawing surface . . . high trans- 
parency ... resistance to age and wear. Yes, any way 
you look at it, Arkwright Tracing Cloths are tops! Try 


them! Arkwright Finishing Company, Providence, R. I. 





long life and for primary steps to rust resistant treat 
ment. The third type listed is for cleaning and bright 
ening brass—including soldered parts. A bright dipping 
effect is produced by utilization in oblique barrels. In 
another form, the cleaner is particularly suited t 
production of bright finishes on copper. All are quick 
acting alkalies and exhibit a minimum of foaming 
They rinse easily. Hanson-Van Winkle-Munning Co 
Matawan, N. J. 


SENSITIVE SNAP-ACTION RELAY 


Designed as protective overload unit. Subsequent am 
plifications widen the practicality and economy of use 
Arrangement is such that the armature practically com- 
pletes its travel before the contacts snap with a posi- 
tive action to the 
corresponding po- 
sition. Contacts re- 
main closed with 
full pressure up to 
the instant of trans- 
fer. Normal sensi- 
tivity is 0.01 watt. 
although special 
circuit arrange- 
ments can produce 
a greater degree of 
sensitivity. Contacts 
are arranged S.P.. 
D.T. with ratings of 
10 amp., 110 volt ac. or 24 volt de. Construction 
provides balance to withstand 10 G vibration and shock. 
Coil resistance ranges from % to approximately 30,000 
ohm. The unit weighs 10 oz. and has dimensions of 
2% by 3 by 134 in. Suggested uses include over- 
current protection, particularly in the range of 1 to 
100 milliamp ; overcurrent protection in connection with 
shunts furnishing potentials in the range of 1 to 100 
millivolt ; pulsing circuits where the relay must pump 
and numerous sensitive vacuum tube circuits for elec- 
tronic products in general. Struthers-Dunn Inc., 1321 
Arch St.. Philadelphia 7, Pa. 





UNGROUNDED, BLACKOUT PILOT 


Connects by two solder terminals. One model with 
faceted jewel and another with plain jewel accommodate 











TRACING CLOTHS 





long bulbs, while another corresponding pair take round 
bulbs. Previous units had bayonet sockets only. Models 
are offered with and without shutters for intensity varia- 
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E SALVAGE departments save expensive parts ac- 
cidentally tapped too large, by using ‘‘Heli-Coil’” 
e Inserts. This eliminates the need for oversize 
“@ screws or studs. ‘‘Heli-Coil’’ Inserts are precision- | 
shaped helical coils of stainless steel or phosphor | 
bronze wire, which engage screw threads of the Ameri- 
can National System. 
The MAINTENANCE branches of the armed services, as 
well as of air transport organizations, use ‘‘Heli-Coil” 
Inserts for repairing parts having broken or loose studs. 
FIELD SERVICING units of the Army and Navy are sup- 
plied with kits of ‘Heli-Coil’’ Inserts and Tools for quick 


Aeli Gott INSERTS repairs to engines and accessory parts involving broken 
os __ or loose studs in the field. 

; Servicing is done in three simple steps: 1. REAM out the 

ARE USED IN worn threads; 2. RETAP the hole with ‘‘Heli-Coil” Tap; 


ARMY, NAVY AND TRANSPORT AIRCRAFT 3. INSTALL ‘‘Heli-Coil’’ Insert. It's as easily done in the 


field as in the factory! 


_ ENGINES, ACCESSORIES AND PARTS FOR FOR ORIGINAL INSTALLATIONS 
*‘Heli-Coil’’ Inserts are widely used in original installa- 
SALVAGE . MAINTENANCE : FIELD SERVICING tions—to provide a hard, anti-friction, protective lining 
for tapped threads in aluminum and other light metals. 
AND ORIGINAL INSTALLATION They can be aa in bosses designed to conpueediie 
studs without provision or room for a screw bushing. 
MRS Send for engineering folders today. 
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S and Foreign Patents Issued and Pending 


THE SCREW SYSTEM WITH THE ANTI-FRICTION THREAD LINING 


2 AIRCRAFT SCREW PRODUCTS UN LAL 


47-23 35th STREET © LONG ISLAND CITY,],N.Y. 
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“ONE-INCH” | 
VARIABLE] 
DIMMING] 
PILOT LIGHT | 
ASSEMBLIES | 


=] To regulate the intensity of light, 
"} this new Dialco unit has a superior 
"| mechanical shutter built into the 
7) knurled head. This Vari-Dim Jewel 
7 Head assembly can also be readily 
"4 applied to any of the CS series of 
©} Pilot Lights listed in our 24-page 
| Catalogue No. 43. Write for a copy. 


J iia Plus LAMPS... 
Ss & To help speed production, Dialco offers 
“GE. or 


e Pilot Lights completely assembled with 
estinghouse Lamps—any type or 
voltage. Samples submitted on request. 


ee 
MAGNETS 


Hi 

b) ) A Word about 
ey Our Production 

Facilities 


We can handle and are handling big orders for per- 
manent magnets . . . handling orders from many exact- 
ing manufacturers of electronics equipment including 
Sperry, Philco, Galvin Motorola, Raytheon, Bendix 
and others. 


We have the skilled workmen and the manufacturing 
facilities . . . and the experienced engineers to help 
you design the best type of permanent magnet for 
your equipment. 


Ameae the Steels going into ow magnets are 
ALNICO and NIPERMAG, two metals of excep- 
tionally high energy product. 


CINAUDAGRAPH CORPORATION 
STAMFORD, CONNECTICUT ss sxc-2 

















tion, In the obscuring type, a 90 deg. turn provide; 


| gradation from full brightness to total blackout. Besides 


shutter types, polarized lenses are available. All models 
mount in 14 ¢ in. holes, accommodate 4 in. jewels, and 
are relamped from the panel front with full convenience 
and accessibility. Gothard Mfg. Co., 1300 N. Ninth 
St., Springfield, IIl. 


VOLTAGE-REGULATED POWER SUPPLY 


This flush-panel unit also comes in a laboratory table 


_ model. Both use the familiar series-regulator circuit. 


To insure low noise level and good regulation, a high 





gain two-stage control is used in place of the conven- 
tional single stage. High-voltage output can be ad- 
justed through a range of 225 to 325 volt by means 
of a potentiometer control on the front panel. Maximum 
current drain between 225 and 300 volt is 200 milli- 
amp. and between 300 and 325, 180 milliamp. Under 
these conditions, the sum of all ac. components present 
in the output is less than 5 millivolt. - Voltage change 
in the output between no load and full load is less than 
1 volt. Primary of the power transformer is tapped 
to accommodate for power sources of 105, 115, and 
125 volt at 50/60 cycle and an unregulated heater 


| supply winding provides 6.3 volt at 5 amp. Reason- 


able flexibility to panel variations is a feature of the 


| flush-mounted unit. Communication Measurements 


Laboratory, 120 Greenwich St., New York 6, N. Y. 


CURRENT-REGULATING COMPENSATOR 


| Specifically designed to facilitate consistent welds. Suit- 


able for specification on resistance welding machines. 
this unit holds the rms. or true heating value of the 
weld current 
constant for any 
heat-control set- 
ting without the 
need for con- 
tinual adjust 
ment. Allowable 
weld-current va 
riation is plus or 
minus 2 per cent 
under conditions which would cause unregulated weld 
current to vary plus or minus 20 per cent. Automatic 
retarding or advancing of the firing point of ignitron 
tubes in the welding control is achieved by an electronic 
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The outstanding superiority of Sprague Koolohm SO LVING 


Resistors in practically every important character 


istic could—and did—result only from an Sahil -i hy 3g B BLE al s 


different’ engineering approach to basic elgelor 
lems—from the wire up. Research proved that 0 


the resistor was no better than the insulation ‘on 


the wire. Koolohm ceramic insulation applied to UNWIELDY SIZE 
resistance wire permitted such valuable engi- 

neering features that, in less than four Ate Wm Lilet t— REDUCED WATTAGES 
resistors have set higher standards of performance CHANGED VALUES 
on hundreds of the most exacting applications. 

Standard units include 5- to 150-watt power HIGH AMBIENTS 
types, bobbin types and meter multipliers. Write MOUNTINGS 


for Catalog— today! 
SHORTS 
SPRAGUE SPECIALTIES CO. 


= SSIES aol ae TALITY 
la 
ial pare NORTH ADAMS, MASS. 


Pee) 


-+-and many more! 
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. ®@ Climaxing an outstanding selection of mica receiving 
and transmitting capacitors from tiny “‘postage- 
stamp” size molded-in-bmkelite units to extra- 
heavy-duty transmitting units, Aerovox also offers 
its stack-mounting mica capacitors as standard 
items. Heretofore made only to order, these 
capacitors are now in regular production and avail- 
able against proper priorities. 

Five standard sizes. 1000 to 35,000 v. peak working. 
Cast-aluminum end terminals. Stacked for series- 
connected banks. Critically-matched sections dis- 
tribute gradient voltages, equalize loads, and pro- 
vide a long leakage path between terminals. 

@ Write on business stationery for the new Aerovox 


Capacitor Catalog. Lists these and other heavy- 
duty capacitors for radio and electronic functions. 


| Are of tab or apron type. 
| fill the need for sufficient area on which to imprint 
| adequate identification markings in the specification of 


control circuit in the compensator. Readily mountable. 
| the compensator is housed in a sturdy steel enclosure 
General Electric Co., Schenectady, N. Y. 


LARGE-AREA MARKERS 


Design was created to 


' conductors in sizes smaller than No. 10. The line 


includes sizes and types giving accommodation for any 


| required imprint. All possess the mechanical and. elec- 
| trical properties, in general, of standard varnished cot- 
| ton insulating tubing. 


William Brand & Co., 276 
Fourth Ave., New York 10, N. Y. 


VIBRATION RESISTANT COIL 


| Supplies infrared heating for many diverse processes 


Particularly suggested for specification within equip- 
ment used in printing and textile industries these coils 
have cores of high grade refractory porcelain. Grooves 
are highly finished to accommodate 60 turns of number 
23 nickel-chromium wire. Special end windings keep 
the wire in position, and 
reinforced connecting 
ears reduce heat and sup- 
ply the resiliency needed 
to cushion vibration and 
shock. Lugs or connect- 
ing posts are furnished in 
a variety of lengths and 
terminals. Mica insula- 
tion and washers are in- 
cluded in such form that 
the coils can be inte- 
grated with any desired 


| type of support or reflector. Heat capacities are estab- 


lished by use of multiple units. For special use of open- 


| glow infrared heat, positional flexibility is given by a 
| wide selection of special connecting studs. 
| requires 3 amp. at 110 volt, while higher voltages are 


Each coil 


accommodated by series connection. Coil dimensions are 


| 3% by 1% diam. and wall thickness is %¢ in. Con- 
| necting ears are 314 in. long. J. E. Doyle Co., 1224 


Sixth St., West, Cleveland 13, Ohio. 


IMPROVED CHROMIUM PLATE 


Provides enhanced plating efficiency. Both hard and 
decorative chromium can be deposited without the need 
for special equipment. This technique which involves 
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Thin walls, possible in Mazlo Magnesium die 
castings, permit weight saving on a mass 
production basis unequaled by any other 
process. Because the molten metal is forced 
into dies under high pressure, wall thick- 
_ nesses can be much thinner than those cast 
in sand or permanent molds. 

Note the fineness of detail in that Mazlo 
Magnesium die casting. With but little ma- 
chining, it is ready for the assembly line. 
And even that work goes fast, for magnesium 
machines smoothly and accurately at high 
speeds. The combination of thin sections, low 
fabricating and machining costs frequently 


MAGNESIUM 


places magnesium die castings on a compet- 
itive basis with the heavier metals. 

Among the magnesium products going into 
our fighting planes are many die castings 
made by American Magnesium Corporation. 
Their extreme lightness, compactness and de- 
pendability are contributing to the advance- 
ment of aircraft design. They will do the 
same for you. 

Our engineers will assist you in adapting 
magnesium die castings to your wartime or 
postwar products. Aluminum Company of 
America, Sales Agent for Mazlo Magnesium 
Products, 1715 Gulf Bldg., Pittsburgh 19, Pa. 


PRODUCTS 
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MEMBER OF THE SOCIETY OF THE PLASTIC INDUSTRY 








thals Smart 


SED for the control of 

platens, hot plates, vul- 
canizers and similar units 
where trouble-free tem- 
perature control is of par- 
amount importance. 


* 
With +=1/10° sensitivity 
and. a range from sub- 
zero to 600°F. Fenwal 
Thermoswitches are to- 
day’s least expensive and 
most efficient heat (and 
cold) control. 


Write for new catalog 
THE BLOCKHEAD THERMOSWITCH 


























INCORPORATED 






MASSACHUSETTS 
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10 PLEASANT ST., ASHLAND, 
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trivalent chromium, is simple and automatic and not 
greatly different from copper plating. Time, electrica 
energy, and salts required are only 20 per cent of th: 
old process. Due to the bath’s non-gassing characte: 
istics and substantially increased throwing power, ther: 
is no longer need for special contour anodes on intricate 
objects. The bath is also non-corrosive. Resultiny 
chromium plate exhibits improved properties of uni 
formity, thickness, density and resistance to the action 
of salt water. Costs are reduced by the fact that workers 
with experience in plating of other metals can handle 
the new process without attendance of a trained chemist. 
Trivalent chromium plating is out of the hazardous 
occupation classification—the new bath being non 
poisonous. Warner Electric Co., Inc., 663 N. Wells 
St., Chicago 10, Ill. 


STABLE, BOBBIN-TYPE RESISTORS 


Utilize ceramic insulated wire construction. Wound 
on molded, high-temperature plastic forms, these units 
are fitted with lug terminals molded directly into the 
bobbins. Units are varnish-impregnated for additional 
protection against tropically humid conditions. An 
exclusive current and temperature process of aging 
is used to provide instrument resistor stability. Re 
sistance tolerance is plus or minus 5 per cent for full 
wattage rating, but tolerances as low as plus or minus 
YZ per cent are offered at lower wattage ratings 
Maximum power rating is 2.5 watt and maximum resis 
tance, 250,000 ohm in a section 4% in. wide and 154, 
in. diam. Maxi 
mum operat- 
ing temperature 
is 150 deg. ( 

Suggested points 
of specification 
represent mete! 
multipliers, resis 
tance standards in control instruments, elements of re 
sistance-coupled oscillators, power resistors of medium 
wattage rating and, in general, where a high degree of 
stability’ is required. Sprague Specialties Co., Resistor 
Div., 189 Beaver St., North Adams, Mass. 





GLASS RING JEWELS 


Developed for aircraft instruments but now available 
for other uses. Listing includes 5 sizes for use in 
precision measuring equipment, although other shapes 
and sizes are possible for specification as thread guides. 
in weighing scales, in automotive speedometers, etc. 
Like the previously developed vee jewels, these ring 
bearings are superior to sapphire in many respects and 
cost approximately 44. They are suitable for press 
or spin-setting into bearing plates and other elements 
in the same manner as sapphires. Fire-polished in 
manufacture, the surface of the hole in the glass ring 1s 
not touched subsequently. The flat surface opposite the 
bell end of the hole is highly polished by brushing wit! 
a suitable abrasive and is slightly chamfered at the edge 
of the outside and the hole, as is the outside diamete' 
of the opposite flat surface. This facilitates pres: 
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“Turning Points’ to Victory 





U.S. Army Air Forces photo 


FLYING PEPPER POT 


Chere’s no “soft underbelly” on American four-motored 
bombers. Their belly turrets spell double-barreled death 
tor Nazi or Jap. The turret’s range is a complete circle. 
(nd, since its turning points are frictionless ball bearings, 
its response is instant and sensitive for “drawing a bead” 
on rapidly moving targets. 

In a mechanized war, friction can be as destructive as 
enemy bullets. That is why ball bearings are at the “turning 
points” of practically every piece of fighting equipment. 


FAFN * BALL BEARINGS 
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Millions of Fafnir Ball Bearings are engineered and 
built to perform efficiently at fighting temperatures which 
may vary up to 150° in a matter of seconds. They are also 
resisting sand, water and mud on fighting fronts all over 
the world. 

Applying this service to the coming needs of peace, a 
broad prospect of usefulness opens to the manufacturer 
and the user of Fafnir Ball Bearings. The Fafnir Bearing 
Company, New Britain, Connecticut. 















-and COIL DESIGN 
Begins with the BASE 


“Coil design is 
the basic factor 
leading to instru- 
ment accuracy. 
—Electrical Man- 
ufacturing. 
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RATIO OF DEPTH OF WINDING b/ 


MEAN DIAMETER pF cui / 





Precision 
BOBBINS 


Spirally-wound Cores. Perfect swaging. 
Precision Bobbins insure accuracy by proved greater 
strength, more winding area, better insulation and 
heat dissipation—with lighter weight. 


ROUND Precision Bobbins 
are used for solenoids, relays, 
signals, bells, buzzers, and 
scores of other electrical ap- 
plications. 





SQUARE AND RECTANGULAR Precision Bob- 
bins are used for small .transformers, reactors, AC 
relays, solenoids, vibrators, motors, etc. Any length, 
any ID or 


MADE TO SPECIFICATIONS 
Prompt Delivery — Any Quantity 


For the widest range of services. For smallest spaces. Cores 
any shape. Flanges die-cut to all sizes and forms, with any 
combinations of slots or holes for termina! wires. Embossed or 
recessed to fit required mounting. Write or wire. 


diso Mfrs. of Dielectric Paper Tubes, Round, Square, Rectangular 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST., CHICAGO 47, ILL. 


150 








setting and avoids a fragile edge which might easily 
chip in transportation. Dimensions are held to extremel 
fine tolerances—concentricity is unusually accurate 
The 5 sizes include outside diameters of 0.100, 0.0787 
and 0.064 in. Units have been made experimentally in 
sizes up to 0.5 in. outside diam. and holes have been 
molded down to 0.005 in. diam. General Electric Co. 
Schenectady, N. Y. : 


SOFT SUSPENSION FOR LIGHT LOADS 


Achieved by interconnection of cylindrical rubber 
mountings. The assembly is in the form of a letter S, 
as illustrated. Capable of specification using rubber 
or rubber-like elastomers, these resilient units have 
freedom of movement in all directions. Shear, bending, 





and torsional stresses can be handled with the possibility 
of simultaneous stressing in both shear and tension. 
Degree of movement permitted is controllable by the 
manner of attaching a single unit or a group. Various 
arrangements of the rubber cylinders and the arms to 
which they are attached will change the rate of deflection 
in any direction. Particularly appropriate specification 
points include housing for aircraft compasses and other 
instruments, motors for musical instruments—including 
those of the coin-operated type, and as flexible power 


couplings. B. F. Goodrich Co., Akron, Ohio. 


MINIATURE TUBE SOCKETS 


Have long-life beryllium-copper contacts. Extreme 
care in production and control testing of contact parts 
combines with heavy silver plating to provide contact 
resistance between sock- 
ets and tube pin less 
than 0.01 ohm. Two 
types are available- 

low-loss with Navy, 
grade G, steatite casting 
having loss factor of 
0.016 or less (when 
tested in accordance 
with ASTM standards ) 
Capacitance is 1.5 mmi 
or less at 10 me. The 
other type comprises 4 
mica-filled plastic cast 
ing with loss factor of 0.05 or less under similar testing 
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ottie Molded Plastics Parts: 


From the engineering files of One Plastics Avenue 








The location of holes and the decision as to whether or not they should be included in a 
plastic part is based chiefly on economy of manufacture. Location and design of holes in 
plastic parts does not necessarily follow rules which apply to other materials because of 















































S, the physical properties of plastic materials. 
er 
ve The length, diameter, shape, and number of holes incorporated in a molded plastic 
g. part depend upon three factors: 
(1) Type of molding employed 
: (2) Type of compound used 
(3) Mold design | 
Standard compression molds require pins and other mold members of sufficient 
size and strength to withstand pressure of plastic material as mold closes. 
Injection and transfer molds may employ smaller and more delicate pins and mold 
wee r members as compound is introduced into mold cavity in a semi-fluid state. 
COMPRESSION MOLDED PART: High impact plastic materials (coarse fillers) require stronger mold pins than 
Holes in top made by butt pins, holes in materials with finer fillers. 
end made by vertical grooving. Proper mold design takes into account and makes full use of all the physical | 
characteristics of the steels from which molds are built. 
WAYS TO MOLD HOLES 
' 
; ‘ 
n ENTERING PINS—(See A) Holes are formed by pins pro- 
1€ jecting through the mold cavity into a supporting opposite 
c member. Holes made by entering pins maintain good align- 
As . . 
to ment and are easily finished. A 
yn B _ by pi : 
a PINS—-(See D) _ Holes are formed Pee Through hole formed by pin attached to one mold member 
yn jecting into the mold cavity from opposite sides which meet which extends through cavity and enters opposite mold 
i when the mold closes. Holes made by butting pins decrease member. 
19 molding SOERS, KORY CREE ANTS sg finish. It is desirable that . Poorly designed blind hole (excessive length for its diam- 
x one pin be approximately .020” larger in diameter than the eter). 
os other. Well designed oar oe one by pin projecting into 
BLIND HOLES—(See C) Holes are formed by pins projecting ner gem ie os b _— as h ‘ ie aint 
into the mold cavity. Blind holes are sometimes used as OCS. COS HY PLES WAST MCS OS A A NSS, 
drill spots. RATIO—PIN LENGTH TO DIAMETER 
DRILLED HOLES Drilled holes are recommended when (Blind Holes—Compression Molded) 
le ratio of length to diameter exceeds limits shown at right, or Hole Diameter (D) Depth of Hole 
ts when it is economical to avoid split mold construction. (Pin Length) 
ct It is sometimes desirable to drill holes when tolerance of D 
kK location is closer than normal molding uniformity permits. 7 %D 
Holes may be formed in vertical walls by molding grooves 9 D 
Ss in direction of mold travel and by removing remaining 7 D2 F 
ae Length to diameter ratios increase as diameters increase. 
vO flash. (See photo above.) 
Distance between a hole and an insert should not be less 
ys than 74"; distance between any two holes should not be EXPERIENCE AT YOUR DISPOSAL—General Electric, the nation's 
ig less than 75"; distance from hole to edge of part should largest plastics molder, offers to those interested the services of its ex- 


of not be less than ”. perienced staff of chemists, plastics product engineers, designers, tool 
makers and molders. For additional information about plastics or for re- 
prints of this advertisement, write section G-216, General Electric 

¥ BUY WAR BONDS Plastics Divisions, 1 Plastics Avenue, Pittsfield, Mass. 


H car the General Electric radio programs: The “‘Hour of Charm’ Sunday 10 P.M. EWT, NBC—“The World Today” news every weekday 6:45 P.M. EWT, CBS 
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ALL ROADS LEAD TO HARPER 


When you need fastenings that (1) resist 
rust and corrosion (2) are non- 
magnetic . (3) are practically non- 
sparking . . . (4) are usable again and 
again .. . your road leads to Harper's. 

The Harper organization is known as 
‘Headquarters for Non-Ferrous and Stain- 
less Fastenings’’ because it specializes on 
these products makes nothing of 
common steel. Harper stocks 4280 differ- 
ent items . . . operates hundreds of modern 
machines especially planned for the man- 

ufacture of fastenings . . 
maintains a large staff 


BRASS of field service engi- 

BRONZE neers. New, colorful 

” 1944 catalog and refer- 

COPPER ence book will be ready 
EVERDUR ae 

THE H. M. HARPER COMPANY 

MONEL 2609 Fletcher Street, Chicago 18, Ill. 


BRANCH OFFICES: 
New Yerk City * Philadelphia + Les Angeles 
Milwovkee + Cincinnati > Houston 


Representatives in Principal Cities 


STAINLESS 
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Capacitance is 5 mmi. or less at 10 mc. Both type 
meet standard specifications and withstand tests ¢ 
humidity cycle, immersion, shock, vibration, and therm 
shock. Hugh H. Eby, Inc., 18 W. Chelten Ave., Phil 
delphia 44, Pa. 


HELICAL POTENTIOMETER 


Combines wide range and extreme fineness of adjust 
ment in a single compact unit. Practice has been t 
specify two units for complete resistance control—@ 
wide range unit for coarse adjustment, and a narrow 
range one for fine. Consisting of a long potentiometer 
slide wire coiled into a small case, this device has a 
slider contact rotated 
by a knob. A simple 
guide wheel causes t 
slider contact aut 
matically to follow the 
. helical path of the r 
sistance winding. Fo 
a winding of n number 
of turns, this desigal 
offers—for the same 
fineness of adjustment 
—n times the range of 
a single turn resistance, 
Or, conversely times 
as close an adjustment 
can be achieved. 
Panel space is comparable to that of previous designs. 
Resistance wire is wound on an insulated copper core 
coated with a special bonding agent which hardens 
after the winding is completed. Each individual wire 
is held firmly in position. Perfect electrical contact 
is assured by soldering of the ends of resistance wie 
to the connector lugs. Standard availabilities include 
3 and 9 turn potentiometers, power rated at 1 watt. 
Respectively they range in resistance from 30 to 5,000 
ohm and 100 to 25,000. Other sizes and ratings can 
be supplied for special requirements. Bodies of the 
units are 134 in. diam. by 1% for the 3 turn unit and 
1% for the 9. The quarter in. shaft has a 1345 in. 
projection, and panel mounting is accomplished with « 
3g in. 32 thread axial bushing components. National 
Technical Laboratories, 820 Mission St., South Pasa- 


dena, Calif. 


ad Ce a 





—_—- ea -—, 


WIRE FOR WET LOCATIONS 


Small diameter type has low moisture absorption. De | 
signed for use in accordance with Section 3035 of the 
National Electrical Code, this new wire is approved 
by Underwriters’ Laboratories in sizes from 14 to 4/! 
inclusive. Designated as Type SNW, it is super 
aging ; high in dielectric strength; and resistant to oils 
acids, and alkalies. It is flame resistant and will not 
support combustion. Temperature rating—SO deg. ‘ 
Self-protected, it requires no braid but has a_ hard 
smooth, and glossy finish striped for grade identification 
Dirt and foreign matter do not readily adhere to it 
surface. Small diameter saves space so that mor 
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At first glance, the intricate designs of many wire 
forms look like the “doodlings” on an engineer’s 
scratch pad; yet each twist and turn serves a necessary 
function—either that of cushioning, retaining, or join- 
ing. One Muehlhausen wire form may be used to 
cushion the huge reflector of a defensive searchlight; 
another may firmly grip the ceramic insulator in a 
power line circuit breaker. 


neers to secure springs © 
lasting efficiency, 


Wire Forms 


OF ANY SHAPE 
PRODUCED BY 
MUEHLHAUSEN 


Muehlhausen is currently producing a variety of wire 
forms for use in war products, the unusual require- 
ments of which are being met by this company’s ex- 
perienced designers, skillful tool makers, and extensive 
fabrication equipment. 

MUEHLHAUSEN SPRING CORPORATION 


Division of Standard Steel Spring Company 
800 Michigan Avenue, Logansport, Indiana 


EVERY TYPE AND SIZE 








DC MOTOR 
Reversible — o 
— light in weight — 7 es 
segment commutator — 
low reactance rotor wind- e 
ing — alnico field — 


totally enclosed 



















IS A TOOL! 


APPLY IT TO YOUR 
PROBLEMS 
AC —— DC 


Over a million Haydon Timing 
Motors and Devices are now {ful- 
filling hundreds of timing func- 
tions satisfactorily. Compact, rug- 
ged, and accurate in performance, 
they are equipped with special 
motors to fit your particular re- 
quirements. Geared to from 450 
RPM (or faster) to one revolution 
in 1000 hours, they cperate on AC 
or DC current. Consult our Timing 
Engineering Service . . . we will 
be glad to help you with your 
problem. 


Send for your 
Catalog today! 


ie 


AC MOTOR 

Available 450 RPM (or 

faster) to | REV. per 

month, manufactured to 

your specilic voltage, fre- 

quency speed and torque MANUFACTURING COMPANY 
requrrements * INCORPORATED 





Cord Assemblies 
are never 
with 
ELECTRIX 
soft-rubber 


PLUGS / 


Now producing Precision GAGES, TOOLS and MOLDS 
for manufacturers of war essentials. 


146 MIDDLE STREET © PAWTUCKET, R. |. 
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conductors can go in an existing conduit or else smaller 
conduits can be used. General Electric Co., Schenec- 
tady, N. Y. 


HIGH-FREQUENCY MOTOR GENERATOR 


Frames are cast integral. Cores of motor and generator 
are two distinct armatures mounted on a common shaft. 
Lamination stock is the best grade electrical steel 
chosen for its characteristics of controlling and holding 
core loss and hysteresis loss to a minimum. Brushes 





have ample cross section to combine long life and 
quiet operation. High grade copper is used in the 
commutators which are built up with Indian mica 
separators. Statically and dynamically balanced, the 
assembly is encased in an oil, acid, and water resisting 
plastic. Design of the unit emphasizes weight and 
space economy. Dimensions are 163% by 834 by 13% 
in., and weight is approximately 110 Ib. net. Available 
combinations of ac. voltage and frequency cover many 
possibilities including 400 and 800 cycle. Motor wind- 
ing can be tapped to deliver 60 or 120 cycle at either 
1800 or 3600 rpm. Voltages range from 60 on the 
tapped winding to 250 on the 800 cycle winding and 
capacities up to 1000 watt are offered. Motor winding 
can be for 110 or 220 volt de. With a slightly lower 
capacity, 3-phase models can be produced. Voltage 
regulation is approximately 6 per cent at 120 cycle and 
24 per cent at 720 cycle, while frequency regulation is 
1.6 per cent at 1000 va. Also available as a converter 
with a 12, 32-volt input, 150 watt output, 400 cycle, 
single phase, 115-volt. Kato Engineering Co., 530 
N. Front St., Mankato, Minn. 


PROTECTIVE PLASTIC COATING 


Goes on cold by spray or brush. Suitable for prevention 
of corrosion by acids, salts, alkalis, fumes, damp air, 
water, and other corrosive agents, this material 1s 
offered as an exterior coating for machinery, parts and 
structural surfaces. For equipment used in processing 
foods, chemicals, or other sensitive products, or in 
the storage or transportation of perishables, the sub- 
stance is suggested as a lining for tanks, vats, and vessels. 
Here it combines protection of equipment with protec- 
tion against contamination of the product. Consisting 
of an inert thermoplastic with resinous base, the finished 
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7 foot Cincinnati Hypro Verti- 
cal Boring Mill equipped with 
Timken Bearings throughout the 
table mounting transmission and 
feed boxes. Made by The Cin- 
cinnati Planer Co., Cincinnati. 





coatings turn out smooth, glossy, and abrasion-resistant 
tasteless and odorless as well. American Pipe & Con 
struction Co., P. O. Box 3428, Terminal Annex, Los 
Angeles 54, Calif. 


POSITIVE, GEAR DRIVEN PUMP 


Serves aircraft anti-icing systems. Consisting of two 
2-gear pumps in tandem with a common inlet, this 
device has separate discharge ports. There are no 
internal screws nor rivets. Leakage around the drive 
gear shaft is prevented by a spring-loaded seal. Lubri- 
cated by the fluid passing through, the pump operates 


Just “knowing how" is not enough. 


Only to a few is granted that com- 
bination of experience, organization 
and equipment which sets them apart 
as specialists. 


We can rightfully claim that distinc- 
tion— we are specialists in screw 
production. If you have a special 
screw problem, consult us. 


KEENE, NEW HAMPSHIRE 





in all positions except when directly above the motor. 
Displacement is 0.0155 cu. in. per revolution for each 
pair of gears—or 0.031 cu. in. total per revolution. 
Resulting capacity is 0.75 to 2.5 gal. per hr. per outlet. 
This is varied by control of motor speed through a 
rheostat. The dc. motor is rated by continuous duty 
of %o hp. at 5000 rpm. Selection can be made between 
12 and 24 volt models. Gear reduction ratio is 10 to 1. 
Pesco Products. Co., Div. of Borg-Warner Corp., 
11610 Euclid Ave., Cleveland 6, Ohio. 
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ELECTRONIC HEAT PROGRAM CONTROL 


SULUEmNWG IRONS Provides completely automatic temperature regulation. 
Rs > teats chet Gonhant Newly developed units in the line are used in connec 
strain of the continuous service required of factory tion with existing types of pyrometers, potentiometers, 
— thermometers, and resistance thermometers. Tempera- 

ture cycle as required is cut on a disk, and its rotation 
by a synchronous motor moves the temperature setting 
lever of the control instrument. Of the 25 models 
produced, 10:are used for proportioning control, others 
= = for 2-position “on- 
rato ~siee eater ead pane - | off” and 3-position 


designed for treadie operation for ¥ : ‘ 
Sameer nnowes pone SOLDERING IRON TEM- on - intermediate - 
- . a era emertinspegsr gid off.” Thermometer 


product 
prevent overheating of sol- : 
dering irons between solder- models are available 
in recording as well 


ing operations. lrons do not 

Cetdicuituteens | | 

—_— | as indicating types. 
SOLDER POTS | Since there is no 


mechanical linkage 
between measuring 
and control sec- 
tions, response to 

| changes in tempera- 
ELECTRIC SOLDERING IRON CO.., INC. ture noted by the 


2844 WEST ELM STREET, DEEP RIVER, CONNECTICUT | sensing unit is in- 
stant. Pick-up coils 


Write for Catalog 
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ALCOA IMPACT EXTRUSIONS 


give you more 


In this cutaway section, note the 
boss on the base extending inside 


One wallop of the impact extrusion press, and 
look what you have—this aluminum can, five 
inches in diameter and ten inches long, bosses 
in the base inside and out. A few machining 
and finishing operations and the part is ready 
for assembly. 

Truly, Alcoa Aluminum impact extrusions give 
war equipment manufacturers, already pressed 
for time, a lot to start with. 

Many wartime products, originally designed 
for other methods of manufacture. are being 
produced by this process. Parts may include 
ribs, bosses and projections which would other- 


wise have to be added. The impact extrusion 


ALCOA 





MAY 1944 





to start with 





process is basically high speed. Operations can 
often be eliminated, further speeding up pro- 
duction and resulting in lower costs. 

Alcoa Aluminum impact extrusions, are uni- 
form and dependable. Mechanical properties are 
good. Aluminum gives you light weight, resistance 
to corrosion, and it can be finished to suit the use. 

Alcoa engineers may be able to help you speed 
up your production of military equipment 
through the use of impact extrusions. Aluminum 
in this form also may offer interesting possibil- 
ities for your postwar products. For further 
information, write ALUMINUM COMPANY OF 
America, 2179 Gulf Building, Pittsburgh 19, Pa 


LUMINUM 























TRANSFORMERS 


FOR ELECTRONIC 
APPLICATIONS 


Engineered to exactly meet the operating 
characteristics and service conditions of the 
application. Acme Electronic Transformers 
provide performance beyond the call of duty. 


FOR INDUSTRIAL POWER 
APPLICATIONS 


Acme Air Cooled power transformers 
are supplied in standard ratings from 
1/10 KVA to 75 KVA, single and three 

hase with primaries up to 2400 volts. 
Write for bulletin No. 160. 


Acme also manufactures a complete 
range of sizes and types of transformers 


FOR FLUORESCENT AND 
COLD CATHODE LIGHTING 


THE ACME ELECTRIC & MFG. CO. 
CUBA, N. Y. CLYDE, N. Y. 


PLASTIC 
NAME PLATES 


Printed « Screened « Engraved 
Laminated + Plain and Fluorescent 


Send for our booklet 
showing many other appli- 
cations precision made in 
plastics by Felsenthal. 


Also Dials, Crystals. Computers and other items to specifications 


G. FELSENTHAL & SONS 


Fee 
CHICAGO 51, ILL. 


Manufacturers Since 


4106 WEST GRAND AVENUE - 


| 
| 


| actuated accordingly. 





| tolerances of 0.0005 to 0.002 in. 


are mounted on the temperature-control setting-index 
Frequency of oscillating current flowing between these 
coils is changed when a control flag mounted on the 
pointer or pen arm is moved between the coils by a 
temperature rise or moved away from the coils by a 


| temperature drop. Output current of a vacuum tube is 


governed by this frequency change, and a relay is 
Wheelco Instruments Co., Har- 
rison & Peoria Sts., Chicago 7, IIl. 


PRESSED METALS 


(Continued from p. 115) 


tube approximately 32 in. length. Starting with a 21 
in. diam. blank, of a thickness of approximately 0.036 
in., by five operations the blank is drawn into a tube 
18 in. deep and approximately 6% in. diam. This tube 
is then zinc plated and drawn to the final length of 
32 in. No annealing operations are used and the com- 
pleted tube has a burnished finish on the inside. 

A 75 mm. smoke projectile was converted from a 
machined forging to a stamping. The engineers who 
originally designed the projectile believed that it could 
not be redesigned for production on presses. One of the 
stamping manufacturers, however, produced this item 
successfully on presses from %» in. stock. The blank 
was 5% in. diam. and the projectile was completed 
in five draws. The cost, produced on presses, was 
$1.32 against a cost of $2.34 of the machined forging. 

The top roller for a half track (Fig. 6), redesigned 
from a machined steel casting to a pressed steel welded 


| construction, was made by assembling five stampings 


into a completed unit. The original design required 
a casting weighing 42 lb., a machining time of 60 
min. and cost $15 each. The redesigned unit required 
material weighing only 25 lb., a machining time of 
20 min. and cost $6.50 each, a 57 per cent saving. 

Proper tools are of greatest importance in the pro- 
duction of stampings if maximum savings are to be 
secured. One pressed metal manufacturer redesigned 
the tools for a specific job, increasing their .cost from 
$600 to $15,000, and reducing the cost of the stampings 
from $7.20 each to $1.15. Savings based on one 
order for 250,000 items amounted to $1,500,000, or 
100 times the additional tool cost. It is obviously 
important to thoroughly explore the design of tools 
and their effect upon the nal cost of the article. 


TO CLOSER FABRICATING LIMITS 


NE OF the most significant developments in the 

stamping industry has been a big increase in 
the manufacture to close tolerances. Prewar toler 
ances of 0.005 to 0.010 in. were considered close. Today 
hundreds of items are being produced on presses t' 
These are secured 
through coining and sizing. The necessity for mass 
production of close tolerance items for war purposes 


| and the lack of machine tool facilities forced stamping 
| manufacturers to find ways of producing these close 
| tolerance items on presses. 


A small gear (Fig. 7) for a mechanical time fuze 


ELECTRICAL MANUFACTURING 





yrO- 

be 
ned 
rom 
ngs 
one 

or 
usly 


pols 


the 
> in 
ler 
ya) 
s 0 
ured 
nass 
Oses 
ping 


1c yse 
fuze 


LING 


lea 


BONDED RUBBER 


ITO Te 
MOUNTINGS 


The typical machine tool illustrated above 
shows various points where Lord Mountings 
can be located to effectively isolate the harm- 
ful effects of shock and vibration. 


1. Entire machine can be flexibly suspended, 
isolating it from surrounding shock and 
vibration. 


2. Various active components such as motors, 
can be individually mounted to isolate sur- 
rounding areas from any disturbing forces 
emanating from this source. 


3. Gauges or instruments can be individually 
mounted, insuring accuracy and read- 
ability. 


The use of Lord Mountings will prolong 
equipment life, insure accuracy of operations, 
speed production, lower maintenance costs, 
reduce equipment weights by eliminating 


LORD TUBE 


necessity of inertia masses, and minimize 
noise by breaking up metallic paths for sound 
travel. 

Lord Shear Type Mountings are the result 
of 20 years’ specialization in the design and 
manufacture of Bonded Rubber-to-Metal 
products to control and/or isolate vibration. 
Lord Mountings are made in two Basic de- 
signs, Tube Form and Plate Form with varia- 
tions to suit special conditions. Load Ratings 
of standard sizes range in small increments 
from a few ounces to several thousand pounds. 

There is a Lord Mounting to suit any com- 
bination of weight, frequency, deflection or 
operating condition. 

For complete information covering all Lord 
Mountings, as well as an engineering discus- 
sion on vibration control, write for Bulletins 
103 and 104, or call in a Lord Vibration En- 
gineer for consultation on your design prob- 
lems. There is no obligation. 


IT TAKES RUBBER Iu Shear TO ABSORB VIBRATION 
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FORM MOUNTING 


CHECK-LIST OF 
CHARACTERISTICS 


1. Lord Mountings 
/ are sturdy, compact, 
¥ a and easy 
to install. 

2. Bonded rubber-to- 
metal design allows 
free shear freedom to 
rubber element. 


3. Suspension is soft 
in direction of dis- 
turbing forces . . . 
stable in all other di- 


rections. 


4. The Lord Method 
produces a bond as 
strong or stronger 
than the rubber... . 
can bond to various 
steels, brass and 
monel metal, using 
either natural or syn- 
thetic rubber. 


SALES REPRESENTATIVES 
NEW YORK - - 280 MADISON AVE. 
CHICAGO - 520 N. MICHIGAN AVE. 
DETROIT - - 7310 WOODWARD AVE. 
BURBANK, CAL. - 245 E. GLIVE AVE. 


ANADIAN REPRESENTATIVES 


c. 
\ RAILWAY & POWER ENGINEERING CORP., LTO. 


TORONTO, CANADA 
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is now being made completely on presses, except for 
the recess on one side. This gear is blanked from 0.115 
in. sheet brass. The blanking operation includes pierc 
ing and shaving of the spline hole with a 9 station pro 
gressive die. The teeth are shaved in a separate opera 
tion in one stroke of the press, instead of a series of 
progressive operations. The maximum variation on 
the circumference is 0.002 in. The cost of production 
was reduced from $7.00 per thousand to $1.22. A lam 
inated plate used in this mechanical time fuze was built 
up from 3 laminations of brass stock, the final dimension 
being approximately % in. thick and 1% in. diam. In 
this plate there are 20 holes, varying in size from 0.048 
to 0.152 in. The individual plates are blanked and 
pierced in one operation, then assembled. After assem 
bling, all the holes are shaved and held to a tolerance 
under 0.0005 in. 

Heavy edge spline flanges for use on aircraft engin 
cam shafts were originally machined from forgings at 
a cost of approximately $1.15 each. These are now 
produced as a stamping at a cost of 934 cents and held 
to tolerances of 0.001 to 0.003 in. “An oil seal retaine: 
which formerly was machined from bar stock at a cost 
of 47 cents each is now produced as a stamping at a 
cost of 4+ cents each. The sharp edge around the bottom 
of this retainer was formerly considered practical only 
when made on machine tools. 


WHAT'S AHEAD 


PECTACULAR use of stampings in wartime con 

version and production assures their wider use fol 
lowing the war. New markets will be opened up, and 
considerable expansion will occur in fields where stamp 
ings have been used in the past. Undoubtedly, the first 
items that will be made will be parts for automobiles, re 
frigerators, ranges, washing machines, air conditioning 
equipment, heating equipment, cooking utensils and many 
other things desired by tlie public which have not been 
available to them during the war. The manufacture of 
deep freeze units represents an entirely new field of 
great interest to the pressed metal industry. The indus 
try is looking toward the future, confident that stamp 
ings are the key to mass production and assembly line 
technique. 

Engineers and designers may obtain factual data 
and technical assistance through the Pressed Metal 
Institute, with headquarters in Cleveland, Ohio. To 
expedite the interchange of knowledge and experience 
among members, nine local district groups have been 
organized. The Institute, now assisting various Bureaus 
and Departments of the Government in locating manu 
facturing sources for the production of ordnance anc 
other war material, will cooperate in bringing to the 
attention of industrial designers and production devel 
opment engineers new stamping techniques that ar: 
being developed as a result of current experience. 

The facilities: of the pressed metal industry will be 
quickly available for the production of civilian prod 
ucts when the war ends. The industry has always had 
to keep itself flexible by manufacturing a very wid 
variety of products. The average stamping manu- 
facturer not faced by special reconversion problems 
could go into peacetime production within thirty days 
from the receipt of sheet metal. 
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installation and main- 
tenance. 


Available to Engin- 
eers, Designers, Drafts- 
men, Shop Men, Service 
Men and Maintenance 
Men. 

Sent on your request; 
write, giving your title 
or position and name of 


M-R-C LOAD COMPUTATION 
MANUAL is a 68-page booklet of 
methods for calculating loads on 
bearings. Sent free to mechanical 
engineers and draftsmen. Send re- 
quest on your company stationery. 


of purLe 
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What They Will Do ee this —— table an the 
Who Makes Them motor offerings of ELECTRICAL MANUFACTURING adver- 






AVAILABLE types, forms, sizes and related variations 

for those electric motors which the engineer-designer 

M O O be = may specify for integration within his product are re- 
‘ viewed on these pages each month by the editors of 











ELECTRICAL MANUFACTURING. 





(Continued on p. 164) 


































































































































































































































Speed reducer 


Clutch 
reticent 


Governor control 
Temp. protectad 


Centfriugal switoh 
Two-power 









































































































a & E 
; s tae 3.8 8 = 
¢ is & “7 an &| ao Zo | e 
A—SINGLE PHASE c. 3 i | : 2 o |. @ tei bos ee 
B—POL YPHASE o| 5 |4l #8 5 2 | 2g |8] gs | 83 eee 
C—DIRECT CURRENT] 5 | = |2| 4° é B lee] B= | Bei S |g z = 
D—UNIVERSAL g| 2 19] aS n = | » |end-at 1 és I bs ° 2 
E—TORQUE > 5 £ 42 a = s as : = 9a $ - 5 
= a : 3 3 = e S| 22 ss | § § : 
< a |a| @ a S ic a~ ;a- | 6 18 5 ~ 
| 
ght |_Miniature <1/50 AG. <a ABCD ||; —_|-aép_ |____|__ __|-CD |"ABCDE [ACD_ 
ge Fract. 1/50-1 AC | ABCE —_ | ABCDE_ ABCD | DE__| ABCE “ABCD | ABC | ACD | CD | ABCDE | ACD 
ES | Integral, 1-734 a1 t —BC_ | "ABCE | BC xBCE | Sacco 
El Large < 73 B BC ABC | BC BE 
Constant AC | ABC | A/| ABC | ABCD | BCDE | ABCE | BC | apc | ABCE | AC | CD ABC cD 
Synchronous Pa AB AB B B B B AB 
o|_Varying _C |} A | A/_ ACD | ACD | BC | BC | BC |"Gp | C ACD | CD |" ACD 
{| Adjustable ae ACD ACD BG ABC | BC |~Gp | C ACD ACD | ACD 
2) "Two AB |A|. D A B | AB | B “ABGE | ACD oe 
2) Malti oe a Set ee ee “ABCE 
High C | | ACD ACD | BCD | ABC | BC |"xcp | ABC | ACD | CD |" ACD | CD_ 
Reversing AC | AC A | ABCD | ABCD | BCDE | ABC | BC |~4Gq | ABCE | ACD | CD |" ABCD | ACD 
— Ce oe —— 
Split-phase | A | A A 
Resistance-start Sait vee) 
Reactor-start = 
~ Gapacitor-start ” nT A eet 
Capacitor A A alae A 
| Series AC ___|_ACDE | ACD | CDE 
a.|_Repulsion pee, i * 
e Compensated repulsion ca ‘7 uo ee 
Repulsion-start induction 
Repulsion induction A Pom 
Squirrel cage —— . Toe AB 
Wound rotor vat se “TT oy ae 
Shaded pole A A A A 
High cycle ar - | 
R Normal torque, | 
So norma! starting current B A ABC | 
oF Normal torque, on = 
ze low starting current B Li mG A 
ES High torque, | 
<p low starting current il SEs a 
EO High slip Lae SY AB 
< : | nt [ | 
fee} Low starting torque, | 
Cz normal starting current || | 
=| Low starting torque, | t3a 
~ low starting current ieee AB aa ae A 
——| Low voltage <110-220 AC C__|_A | ABCDE ACD |_ABCE | ACD |"CD |~ABCD | ACD 
~~] Open AC A | ABCDE ACD | ABCE 
Protected “AC | ABC |'A | ABCDE I “ACD | ABCE 
S “XK | ABCDE ACD | ABCE 
2 ~_ | ABCDE ACD | ABCE 
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©! Resilient ABC AC ~ ACD et er ae 
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These parts, incorporating the 
exclusive Shakeproof tapered- 
twisted tooth | aliens principle, 
were developed as our labora- 
tories for three manufacturers. 


with 
By incorporating special fastening features as integral portions 
of standard parts, Shakeproof engineers can help you simplify 
product construction, improve performance efficiency and reduce 
assembly costs. 


This Shakeproof Fastening Service is founded on a vast experi- 

ence in solving all types of fastening problems. That is why 

: Shakeproof engineers are in an excellent position to give you 
SHAKEPROOF dependable counsel on your fastening requirements. Write 


LOCK WASHERS today ... one of our field engineers will be assigned immediately 


i ! 
Euchasive tapered-ewlsted teeth design to study the fastening needs of your product! 


causes these lock washers to lock tighter 


as vibration increases! Each tooth bites es 
into both surfaces, setting up a power- 

ful strut-action lock. Under vibration, 

the biting edges dig in deeper, increas- 

ing the locking action and preventing {OOF tne in © © 


any loosening of the connection. See 
for yourself... try this modern lock 
washer on your own product. 


Write for Free Tesf F of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
Kit No. 27! 2501 North Keeler Avenue, Chicago 39, Illinois 
Plants at Chicago and Elgin, lilinois * In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
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me : Sems Fastener Units SEL Tar] we 
_—. big eeepc omy RS DL ars | Ti meee 


ue uc iat | Opening Lock” 


tisers permits ready reference to either power units or to 
the individual manufacturers of them. To use, merely 


‘ a select the basic character of the performance desired 
Motor Availabilities (note both main classifications and sub-headings) with 
; due regard for the energy supply, as covered by the 

(Continued from p. 162) 


A, B, C, D and E key letters. 
Motor specifiers should have a working knowledge of 


(Continued on p. 166) 


A—SINGLE PHASE 
B—POL YPHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 
E—TORQUE 


Electric Specialty Co. 


John Oster Mfg. Co. 


Fairbanks, Morse & Co. 
| Janette Mfg. Co. 
| | Leland Electric Co. 
Ohio Electric Mfg. Co. 


oe Miniature <1/50 


> Fract. 1/50-1 “ABCDE 
Integral, 1-7%4 “ABCDE 
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Repulsion-start induction 
“Repulsionindyction —_ 

Squirrel cage 

Wonand rotor 

Shaded pole 

High cycle 


Normal torque, 
normal startiag Qurrent 
OE Normal torque, 
Z2\__ low starting qurrent 
=| High torque, 
<F low starting current 
S High slip 
S 2 Low starting torque, 
O< normal starting current 
| Low starting torque; 
A. low starting current 


“Tow voltage <110-220 | ABCDE Sl 2. 1 aoe 
Open ABCDE “ABC BDE | ABC “TRC | ABCE 
“Protected “ABCDE “ABC | ABCE | ABCE 
Enclosed “ABCDE | ABC | BC | ABCDE 

Splash-proof ABC 

“Explosion-proof___ ~~ ~~| ABC | AB | B 

“Fan cooled = ~~ ~+'| ABCDE B 


Pipe ventilated Gees 
| Horizontal ABCDE | ABC} ABC ABCE | ABCE 
Vertical ABCDE I : ABC | ABCE | ABCE 
mge ABCDE ABC | ABCE | ABCE 
ABC | ABCE _ABCD | 
ABC AC ABC 
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The Black Hand of Corrosion Can Come from the Skies! 


Humidity, which settles on and in electrical equipment, 
is the forerunner of corrosion that disrupts communica- 
tions and impairs the operation of electrical instruments 


and services. 


That is why it is so important to use an insulation 
material which is resistant to electro-chemical oxidation 
when in the presence of current-carrying copper wire 
and moisture. 


Lumarith (cellulose acetate) is big in the news today 
because it is resistant to the corrosive influence of 


OLDING MATERIAL AND OTHER FORMS 


moisture. In foil, film, molded and other forms, it is the 


bobbins and 


ideal insulator for coils, tubes, other 


electrical parts. 


The Celanese Celluloid Corporation’s research depart- 
ment has prepared a booklet outlining the properties of 
Lumarith dielectrics. The information you will need: 
dielectric strength, resistivity, power factors, etc. is 
readily available within its pages. Write for your copy. 
Celanese Celluloid Corporation, The First Name in 
Plastics, 180 Madison Avenue, New York City 16, a 

division of Celanese Corporation of America, sole 
producer of Lumarith and Celluloid plastics. 
Representatives: Dayton, Philadelphia, Cleveland, 
Chicago, St. Louis, Detroit, Los Angeles, Wash- 
ington, D. C., Leominster, Montreal, Toronto. 


*Reg. U.S. Pat. Off. 


A CELANESE PLASTIC 


rl IN The Celanese* Hour—‘“‘Great Moments in Music’’*—Columbia Network, Wednesdays, 10 P. M., E. W. T. 
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Motor Availabilities 
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A—SINGLE PHASE 
B—POLYPHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 
£—TORQUE 


Miniature <1/50 
1/50-1 


Tutegral, 1-7% 


Reaistance-start 


General MotorsCorp. 


Packard Elec. Div. 


A 





Signal Electric Mfg. Co. 


applicable WPB restrictions. See “Standard Motors and 
Controls Will Take Stepped-Up Loadings,” November 
1942, p. 40 and “Motor Starters For The Wartime 
Product,” March 1948, p. 85. Specific inquiries regarding 
motor characteristics or availabilities should be referred 
to the individual manufacturers or to the Director of 
Reader Service, ELECTRICAL MANUFACTURING. 


Motors, Inc. 
Valley Electric Corp. 
Wagner Electric Corp 


Small Motors, Inc. 

F. A. Smith Mfg. Co. 
Speedway Mfg. Co. 
Star Electric Motor Co. 
U. 8. Electrical 

















Reactor-start 
Capacitor-start 








Repulsion 
Compensated repulsion 


Repulsion-start induction 


Normal torque, 
nognal starting current 
ormal torque, 
low starting current 
High torque, 
low starting Qurrent 



































igh slip 
Lew starting torque, 


normal starting qurrent 
Low starting torque, 
low starting ourrent 


w voltage < 110-220 
Open 
Protected 
Enalosed 
Splash-proof 
Explosion-proof 
Fan aooled at 
Pipe ventilated’ _ 
Horizontal 
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Vertical 
Flange 





ABC 


ABC 


BCE 


BCE 





Bracket 
Resilient 
Shaftless 

eeve 
Oilless 
Ball 
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Speed reducer 
Clutch 

Brake 

Governor control 
Temp. protected 
Centrifugal switch 
Two-power 


SPECIAL 
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Tapered and straight roller 
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BCE 
BCE 
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FOR THOSE “TOUGH JOBS” 
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Psigned to operate under ad- 

conditions in atmospheres that con- 

tain dust, dirt, abrasives, steel chips, filings, 
acid fumes, and other harmful elements. 


Wagner explosion-proof polyphase motors 

are designed to operate in locations where 

“flammable volatile liquids, highly flam- 

mable gases, mixtures or other highly 

flammable substances are handled or 

manufactured, used or stored in other than 
original containers.”” Approved by the 
Underwriters’ Laboratories for Class 
1, Group D hazardous locations. 


Wagner chemical-proof motors are of 
totally-enclosed, fan-cooled construc- 
tion and designed to resist the action 
of acids, fumes, moisture and other 
arm ents encountered in 


motor or conduit box. 


8 Oa 


irrel-cage polyphase 
fate dependably in 
Subject to splashing 
water, oil, or offer liquids. They are widely 
used in unprote t r locations, being 


Wnrite FOR BULLETINS MU-182 and MU-183 


Everyone interested in electric motors should have Wagner Bulletins 
MU-182 (Wagner Polyphase Motors) and MU-183 (Wagner Single-Phase, 
Direct-Current, and Small Polyphase Motors). Helpful information also will 
be found in Bulletin MTJ-26A (Instructions for Installing and Operating 


Wagner Polyphase Motov:s) 


Wa8gner Electric Corporation 


6454 Plymouth Avenue, 7 Louis 14, Mo., U. S.A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 


MAY 1944 





ANSWERS TO QUESTIONS PAGE 70 


OC 


Are You Keeping Up-to-date 
ON LOW VOLTAGE RECTIFIERS? 


1. The three most commonly used types of low-voltage rec- 
tifiers are Selenium, Copper-Oxide and Tungar. 


2. They differ in characteristics, basic materials and construc- 
tion. 


3. The specific results to be obtained and the conditions 
under which the rectifier is to operate will determine which 
type will do the most economical, most efficient and most 
satisfactory job. In some applications all serve equally well, 
but in most instances consideration must be given to space 
requirements, weight, cost. differences, and life expectancy. 


4. The only designer-manufacturer of all three types is Gen- 
eral Electric Co. (Tungar and Metallic Rectifier Division, 
Bridgeport, Conn.) 
5. When the rectifier user consults General Electric, the only 
designer-manufacturer of all three standard types of low- 
voltage rectifiers, he can be assured of engineering advice 
on which type will meet his needs most economically and 
efficiently. 

For complete details write: Section A547-12, 
Tungar and Metallic Rectifier Division, General 
Electric Company, Bridgeport, Conn. 


GENERAL @ ELECTRIC 





ud YOU use 


TVG 


TT TNT 
Seyi ay: POTS 


Making connections 
right—the first time— 
is a cinch with Drake 
Industrial Soldering 
Irons and Solder Pots. 
That's one reason they 
are so popular with 
fast-producing Amer- 
ican Industry. Every 
need of industry can be 


met, too, for Drake has 


An Iron for Every Purpose 


@rake Soldering Irons 

and Solder Pots are 
available now with 
an AA-5 or better 
priority rating. Write 
now for illustrated 
Folder. 


DRAKE ELECTRIC WORKS, INC. 
3056 LINCOLN AVENUE, CHICAGO, ILL. 








CONDENSER FACTS 


(Continued from p. 91) 


Also the restrictions on metals and insulating materials 
such as aluminum and mica have further stimulated this 
progress. These condensers can be grouped into four 
general categories depending on the dielectric em- 
ployed, namely: Paper dielectric, oil or wax impreg- 
nated; mica; ceramic, and electrolytic condensers. 


ONDENSERS based on paper as a dielectric are 

inexpensive and give a large capacity in a rela- 
tively small space. However, the losses are rather 
high, depending upon the quality of the paper, the 
impregnating compound and method used. The latter 
is important because the dielectric losses are dependent 
upon the moisture present and if this is not expelled 
completely in the process and the condenser is not sealed 
perfectly after impregnation to prevent reabsorption, 
there will be an inferior product. 

The paper condenser may be considered as consisting 
of a single pair of plates, the capacity being varied by 
changing their area. It is constructed by separating 
two strips of copper or tinfoil by the paper dielectric 
and then wrapping the three strips into a cylindrical, 
toroidal, oval or flat form, as desired. Many types 
of leads are available, such as pigtails and solder, screw 
or prong type terminals for use in a radio tube socket 
type mounting. For the higher voltages porcelain 
bushing are provided on the terminals to prevent flash- 
over. The paper condensers are available in molded 
phenolic cases and wax sealed cardboard tubular con- 
tainers as well as metal cases, either cylindrical or rec- 
tangular in shape. 

Paper is composed largely of short cellulose fibres, 
matted and interlocked. Its insulating properties are 
gained more from the myriad of small gas pockets which 
are formed in it rather than from the insulating prop- 
erties of the cellulose material itself. Actually the fibres 
fill less than one-half of the total volume. The minute 
gas pockets increase the insulating properties of the gas 


How temperature affects the capacity of paper 
condensers with three standard impregnants. 











,Per cent CAPACITY CHANGE 
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Army-Navy “E 
First Awarded July 27, 1942 
Second Award: ‘Star February 


13, 


Third Award: “Star” September 
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THE RIGHT INSULATION 
FOR HIGH-FREQUENCY APPLICATIONS 


HE degree of efficiency and stability of 

high-frequency circuits depends largely 
upon use of the correct insulation. 

AxS1Mac Steatites are permanent mate- 
rials. They are hard, rigid, do not distort by 
loading, nor do they warp or shrink with time. 

AxtS1Mac Steatite Ceramic Insulators are 
non-inflammable. As they do not contain car- 
bon, they do not char. Electrically conduct- 
ing paths are not formed as a result of arc over 
or other heating. 

Corrosive materials do not attack them. 
They do not absorb moisture. 


1943 


eT Ks 


AEN 


Mechanical strength is exceptionally 
high compared with ceramics in general or 
with organic materials. 

AutS1Mac Steatite Ceramic Insulators 
have exceptionally Low Loss Factor, High 
Dielectric Strength and High Resistivity. 

Many AxS1Mac compositions, each with 
its particular characteristic, are available to 
meet all insulating requirements. 


AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 
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STEATITE CERAMIC INSULATORS 










because the ionization of the entrapped gas is more 
difficult since the charged particles must follow a tor- 
tuous if not actually an incomplete path through the 
insulating medium. If the gas in the paper is replaced 
by an impregnating material the condition is improved 
further because the ionization of the less mobile mate- 
rial replacing the gas is even more difficult. 

Each of the three basic types of impregnating mate- 
rials have their advantages and limitations. Mineral 
oil produces a condenser whose capacity value is stable 
over a relatively large temperature range (minus 55 deg, 
to plus 85 deg. C). It has the highest insulation re- 
sistance and the lowest power factor but, due to its low 
dielectric constant, the capacitor is bulky. 













110-VOLTS A.C. from DIRECT CURRENT 


On the Fighting Front On the Home Front 


with KATOLIGHT ager 4 KONVERTERS pa 32, 110 or 220- 
volts D. C. to standard 1 SOc, Soae A for operating radios, 
electronic & sound apparetus, e! electric signs, A. S seston etc. 
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“KATOLIGHT ROTARY KONVERTER, 225 WATT" 










Available in sizes 110 through 1500 pette, $000 and 3600 r.p.m., ball bearing 
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designs. Quiet in operation. Can be fumished with special Aitering equip- S 
ment for sensitive radio work. g 
PIONEERS IN THE BUILDING OF SMALL ROTARY CONVERTERS § 
sshattuen is at ned Shaye sania caer : 
stype war orders 
Also manufacturers of a 4.B.C. generaton reaging trom 350 watts through = 
25KW, frequency e-e anes ay motor generator sets. w 
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KATO ENGINEERING COMPANY - 
506 N. Front St. Mankato, Minn. T 
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Temperature rise causes insulation resistance to 
fall off sharply in impregnated paper capacitors. 











Because castor oil has a dielectric constant almost 

twice that of mineral oil condensers impregnated with 
| it are very much smaller. Its disadvantage lies in that 
the capacity values are stable over a very much more 
limited range than that furnished by mineral oil im- 
pregnated capacitors (minus 25 deg. to plus 65 deg. C). 

Wax impregnants reduce the size of the condenser. 
their dielectric constants being comparable to that of 
castor oil. They too yield units having capacity stabilit) 
over a relatively limited temperature range (minus 4 
deg. to plus 20 deg. C). 

Both the capacities and permissible voltages of im- 
pregnated paper dielectric condensers are almost ut- 
limited, but the case size is a function of the voltage and 
the capacity. Paper capacitors are available wouné 
inductively and non-inductively. They find use wher- 
Write for your copy today ever a slight variation of capacity with temperature out 
side of a limited range is not objectionable and ar 
NUE Flectrical TSCA AN used on capacitor-start and capacitor-run, single phiast 

“ motors, power factor correction in fluorescent lamp bal: 


75 HILLIARD ST., MANCHESTER, CONNECTICUT lasts and noise suppressors in vehicles which requttt 













NORTON'S new catalog is ready! If you buy or 
specify electrical instruments, you need a copy in 
your files. Contains illustrations and descriptions of 
Norton Precision-Built Ammeters, Voltmeters, and 
-Wattmeters. Also complete data and specifications. 
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NO basic change in J8 years 


When A. L. Marsh discovered the nickel-chromium resistor alloys in 
1906, he found that 80% nickel and 20% chromium was the most 
durable composition for heating elements. This is our Chromel-A. 
In the 38 years since then, no substitute composition has been found. 
However, the Chromel-A of today has many times the durability of the 
un Original product, due to improved methods of processing the alloy, 
and plus the tiny addition of other metals. Chromel-A is now so outstand- 
= ingly durable, that one may almost say that it does not need to be im- 


ou =proved. But it will be. For technical facts on Chromel, ask for Catalog-M. 
are , 


HOSKINS 
spin abe 


WIRE 
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HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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“Ylo’— FOR PRESENT 
AND POSTWAR PRODUCTS 


if AKRON PORCELAIN can be used 
in your products you can set up 
your delivery schedule immediately. 
it is available NOW in any quantity. 


Modern AKRON PORCELAIN can be 
tailor-made to exactly fit your 
products—compounded and shaped 
to your specific needs and held to 
close tolerances. 


Investigate this time-tested and 
versatile material for your prod- 
ucts today. Our Engineering Depart- 
ment is eager to work with you— 
no obligation, of course. 


INVESTIGATE MODERN 
AKRON PORCELAIN — 
High Compressive Strength 


CPT tt toate DTS bated 


CoP yc Teele Olli E bate! 
AVAILABLE NOW! 


| ILLUSTRATED FOLDER 
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CAPACITY MFD. 














JA TCHED foil greatly improves the effective capacity 

of dry electrolytic condensers under temperature 

changes. A—Nominal 140 mfd., working voltage, 25 de. 

B—40 mfd., 25-50-100 or 150 volt dc. C—8 mfd., 450 
volt de. 


a condenser with the ability to resist vibration and high 
temperatures. They also find specification in various 
electronic developments, including television, which 
require a condenser for high dc. voltages. 

Because of the change in capacity with temperature, 
the impregnated paper condensers are not suitable for 
certain tuned circuits. Paper condensers are also made 
for these higher voltages and currents encountered in 
power circuits and for these are sealed in metal cases 
filled with a liquid. Prior to 1932 transformer oil was 
used therein but in that year the chlorinated aromatic 
hydrocarbon impregnating compounds were introduced. 
These not only have a higher dielectric constant than oil 
permitting a very desirable reduction in size of the 
capacitor but alsc are non-inflammable, eliminating the 
fire hazard. 

Now these capacitors have been reduced still further 
in size by the use of tubular ceramic housings instead 
of metal containers. The unit is hermetically sealed. 
the metallic ferrules on each end being solder sealed to 
the ceramic tube. The former also serve as the capacitor 
terminals so producing a compact unit available in 
voltages up to 200,000 volt. 

The liquid type paper capacitors find a very impor- 
tant specification point in power factor correction 0! 
circuits which, though not of vital interest to electrical 
product designers, are too important to ignore in a gen- 
eral discussion of condensers. 

Today more than 5,000,000 kva. of capacitors for 
power factor correction are in service. The introduc- 
tion of the chlorinated aromatic hydrocarbon impreg- 
nating compounds, along with other technical improve- 
ments, has permitted the reduction of a complete out- 
door installation from 15 to 20 Ib. per kva. in 1925 to 
less than 5 Ib. per kva. today. 

The advantages of power factor correction is tliat 
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MILITARY 


OW General Electric makes a special line of A-N 

switches for aircraft and other mobile military 
equipment. These switches are built to the new A-S-20 
specifications of the Bureau of Aeronautics. They meet 
the more exacting tests demanded by the Army-Navy 
for standard aircraft toggle switches. 

General Electric A-N Switches are available in single 
pole, single or double throw in either two or three posi- 
tions controlling one or two circuits. There are nine 
switches in the line. Each can be obtained with or with- 
out luminous tip handles. A-N switches are rated for 55 
amperes continuous load, at 24 volt DC. 

For additional information, write to Section Q542-12, 


Appliance and Merchandise Department, General 
Electric Company, Bridgeport, Conn. 





Hear the General Electric radio programs: 
2 5 “The G-E All Girl Orchestra” Sunday 10 
Something || ars P.M. EWT, NBC. “The World Today” 
new in 8 : news every weekday 6:45 P.M. EWT, CBS. BUY WAR BONDS 
making || 4 
A-N 
Switches. 
dust proof. 
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the actual current in the line is reduced because the 
lagging component of the current resulting from induc- 
tive loads is balanced out by the leading component 
produced by the corrective capacitors. ‘The ideal ar- 
rangement would be to have a condenser located at 
each inductive load throughout the plant so balancing out 
the inductive component of the current at its inception. 

Such a system would reduce the heating in the wires, 
the voltage drop in the line as well as improve the regu- 
lation of the system voltage. However such an instal- 
lation is impractical from an economic standpoint. In- 
stead, the corrective capacitors are located in a single 
bank or, at most, several banks and are switched with 
the load to improve the voltage regulation of the sys- 
tem. In this way an average effect is obtained. The 
economic feasibility of the installation is dependent upon 
the power factor of the load (the lower the power fac- 
tor the greater the saving), the need and difficulty 
anticipated in obtaining additional system capacity, as 
well as the limitations imposed by voltage drop and 
regulation throughout the system. As indicated by its 
growing acceptance, power factor correction by paper 
condensers is both feasible and practical. 



























WITH MICA DIELECTRICS 










ICA condensers find their greatest usefulness in 

tuned circuit designs because they are charac- 
terized by extreme capacity stability over a wide tem- 
perature range, have high voltage strength and low 
losses, particularly at radio frequencies. They are 
available with positive or negative temperature co- 
efficients of such capacity as to compensate for tem- 
perature changes in the circuit constants maintaining 
the resonant frequency under varying degrees of tem- 
perature changes. 

Mica condensers are more expensive than paper -ones 
because mica itself is expensive and, due to its brittle- 
ness, cannot be made with the wrapped construction 
employed in the manufacture of paper condensers. In 
the normal construction, alternate layers of mica and 
conducting plates are stacked to form the condenser, 
alternate plates being commoned with a wire ribbon. 
The unit is then hermetically sealed in low loss phenolic 
so that the dielectric hysteresis losses in the housing 
will not affect the overall losses of the condenser. These 
units also are available sealed for immersion. 

The size. of the mica dielectric condensers is de- 
creased further by eliminating the individual plates be- 
tween the mica insulators and instead silvering the 
mica itself. The stack is then mounted in a silver plated 
housing made of ceramic to reduce the housing losses 
and permit the use of higher operating voltages in the 
same overall dimensions. These condensers were de- 
signed for use at the ultra-high frequencies and also 
are available oil impregnated but find an important 
application wherever a compact, high voltage condenser 
is needed. They are available for voltages up to 30,000 
de. or ac. The silvered mica condensers also are avail- 
able with shells molded of low loss phenolic for use on 
frequency modulation and automatic tuning circuits. 

Mica dielectric condensers are suitable for blocking 
capacitors where they are subject to relatively high de. 
or low frequency voltages and low radio-frequency cut- 
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Fiberglas’ properties 


—helpful in solving problems 
in electrical insulation 


Fiberglas is glass. It will of itself withstand temperatures 
far in excess of any requirements of an electrical insula- 
tion. But high heat resistance is only one of its many 
basic properties. 


Low space factor (thinness) combined with high tensile 
strength make Fiberglas highly desirable in many applica- 
tions in which its high-temperature characteristic has 
value only as a safety factor . . . In textile form, Fiberglas 
is available in thicknesses down to 2 mils (.0020’’). 


Fiberglas is resistant to moisture, most acids, oils, cor- 
rosive vapors. Again, these properties make it highly 
desirable for electrical use where high heat resistance is 
important only as a safety factor. 


In textile form, Fiberglas is a good conductor of heat. 
This property also permits its use in many electrical 
applications. 


And, of course, Fiberglas is permanent. It does not 
deteriorate with age. 


Treated and Untreated Forms 


Untreated Fiberglas is available as cloth, tapes, sleev- 
ing, and cord. 


In treated forms, Fiberglas is available as varnished 
cloth and tapes; combination Fiberglas-and-mica sheets 
and tapes; pressure-sensitive tapes; single, double, and 
triple saturated sleeving; varnished tubing; and laminated 
Fiberglas sheets, sticks, or wedges. 


Fiberglas-covered magnet wire, lead wire, and other 
wires are obtainable from leading wire manufacturers. 


Fiberglas is now available for immediate delivery. In- 
creased production facilities make this possible. Consult 
your electrical distributor. Owens-Corning Fiberglas Cor po- 
ration, Toledo 1, Ohio, Fiberglas Canada, Ltd., Oshawa, Ont. 


FIBERGLAS 


*T. M. Reg. U.S. Pat. Off. 


YARNS ¢ TAPES « CORD « SLEEVING 
CLOTH and OTHER FORMS 











MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT... 


That’s our FUNCTION! 


There's not a great problem involved to 
meet specific requirements ‘‘on deliv- 
ery’. . . any wire can be manufactured 
“to pass.’ But it's another matter to 
meet these same requirements year 
after year under the severe strains and loads in 
service. 
Hudson Wire engineers are not just wire specialists 
—They are field strategists . . . anticipating causes 
of wire failures, insulation wearing, overloads, 
etc. They do more than recommend a wire, more 
than fill your specifications. The service life of 
your product will not be impaired because of an 
inferior wire or insulation—if it's a Hudson Wire 
product. That's what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 
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Glass Fibre Covered _ 
Twisted Multiples 
Parallel Multiples 
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rents ; for by-pass condensers where they are subject to 
relatively high dc. or low frequency currents; or for 
tuned circuits where they are subject to high radio-fre- 
quency voltages and currents but no de. voltages. Mica 
condensers are made adjustable in phenolic or ceramic 
housings for use as trimmer or padding condensers, 
The adjustment is obtained by means of a fine thread 
screw which rotates one plate with respect to the other 
so varying the capacity of the unit. Special care is 
taken to prevent drift or change of capacitance with 
temperature and to seal against the gradual infiltration 
of moisture. 

India mica is used almost exclusively in mica dielec- 
tric condensers. The difficulty in obtaining mica from 
India as a result of the war has stimulated many re- 
search projects devoted to finding a suitable substitute. 
One is suitable for rf. blocking and by-pass condensers, 
It is available in roll or sheet form and its dielectric 
constant and dielectric strength compare quite favor- 
ably with mica. 


CERAMIC DIELECTRICS 


LTRA-HIGH frequency products require ceramic 

capacitors since the losses in other dielectric 
materials reach objectionable proportions. They are 
available in disc or tubular construction. In the former, 
the thin discs are silvered, stacked, paralleled with a 
wire ribbon mounted in a ceramic case and hermetically 
sealed to exclude all moisture. In the tubular type, a 
thin ceramic tube is silvered inside and out, then cop- 


| per plated to provide a good soldered connection be- 
tween the leads and the conducting surface. The unit 


is then vacuum impregnated with wax. The capacity 


| of the condenser is controlled by the length, diameter 
| and wall thickness of the tube, the area plated and the 
| dielectric constant of the ceramic material. 


The ceramic usually is produced by blending titanium 


| dioxide with a suitable alkaline earth and fluxing mate- 


rial. The combination permits the temperature co- 
efficient of capacitance of the condenser to be varied 
within wide limits because titanium dioxide has a rela- 
tively large negative temperature coefficient whereas 


the alkaline earths have a moderately small positive one. 


By varying the proportions of titanium dioxide and 


SOME CHARACTERISTICS OF MATERIALS 


A—Dielectric strength or sparking potential 


Volts per Mil Volts per Mil 
40 Mica Substitute (sheet) 250 
380 


Liner, varnished.. 200-400 


Mica 3000-4000 
Mica Substitute (roll). .1900 


B—Dielectric constant or specific inductive capacity 





Volts per Mil Volts per Mil 


Bic bisa teaa 1.00 
RN ks, 55 vend 2.68 
ter 4.67 
Cottonseed Oil........ 3.10 
ONS a scab ck 2.72 
SENEE sca. ecieannel 8.30 
DOOR: Sv sickest 5 .66-5.97 


Mica Substitute —_ . 4.0 
Mica Substitute (sheet) 5.50 
POR Gos ss 560k ssa 2.10 
Petroleum Oil......... 2.13 
NIRS Gob eSSada5% 5 5.3 
PE boss eiiaciwaseny's 3.10 
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WHEN THEY WROTE the specifications for a certain 
model of military tank, they included an item that 
must have read something like this: ““Each torque 
converter must be sealed with three hydraulically- 
formed metallic bellows shaft seals.” 


They specified “‘metallic’’ because sad experience 
had taught tank men that the non-metallic seals 
previously used couldn’t stand the temperature 
extremes a tank had to face. Cold weather made 
them too brittle; tropical heat caused them to soften 
and swell. Vibration finished the job. 


And they wrote in “hydraulically-formed”’ be- 
cause that method only will produce the even- 
walled, pre-tested bellows that will stand the high 
pressures developed in the torque converter. 


*Such as silver-soldering the steel nose to the Hydron bellows 
and then flame-hardening it without annealing the bellows. 


Only Clifford Could Handle It 


Since Clifford is the only one who can make 
hydraulically-formed bellows shaft seals large enough, 
we got the assignment. And because we had pre- 
viously solved the production problems involved* 
while creating shaft seals for automobile fluid- 
drive couplings, Clifford came through on schedule. 


Your first thought in bellows should be Clifford 
... for Clifford was first to solve the problem 
of commercial production of hydraulically-formed 
bellows ...and has since maintained its engineer- 
ing leadership in hydraulically-formed bellows and 
shaft seals. Little wonder then that the big names 
in industry, when faced with bellows problems, 
know that Clifford is first with the facts. For a 
sample of our facts, fill in and mail the coupon be- 
low—today. 


CLIFFORD 


CLIFFORD MANUFACTURING COMPANY 


568 East Ist Street, Boston 27, Mass. 


First with the Facts on Hy- 
draulically-formed Bellows 


HYDRON 


patholo 


Feather-weight ... the First | 
All-Aluminum Oil Coolers and | 
Coolant Radiators... Made 
with Hydron Tubing... Brazed 
by Clifford’s Patented Method. 
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: (_] Air compressors 
l (_] Fluid couplings 
I (_) Fuel oil pumps 
I {| Gear boxes 

I (| Paper machinery 
{ 

i 

{ 

l 

i 
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Please send me a free copy of your 44-pg Hydron Bellows Data Book. 
I am interested particularly in shaft seals for the applications checked. 


(_] Refrigerant compressors 
{_] Textile machinery 

| Torque converters 

| Washing machines 

[| Water pumps 


Other applications.. 


NAME 
COMPANY 
ADDRESS 
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Since that historic day in 1899 when 
an electric impulse was transmitted from 
the Marconi apparatus aboard an English 
lightship, miracles have been performed 
in, and with radio communication. Con- 
temporary with that development and— 
indispensable to it—was the power reg- 
ulating component—the transformer. 


In recent development Stancor Transformers 
have played a noteworthy role, and this 
experience multiplied a hundred-fold by the 
intimate association with wartime electronic 


units, will be a rich source of appeal when in- 


dustry asks for improved safety and control. 


SEND FOR NEW COMPLETE CATALOG 


SPECIFY 


STANDARD TRANSFORMER CORPORATION 





the alkaline earths the temperature coefficient of ca- 
pacity can also be varied from negative to positive giving 
a very desirable flexibility in the design and choice of 
ceramic condensers. 

Unfortunately the problem is not as simple and clean- 
cut as it appears on the surface. The armed forces need 
condensers to operate over extremely large temperature 
ranges so that a linear curve of capacity vs. tempera- 
ture is very desirable. When the blend of the ceramic 
ingredients is predominately titanium dioxide or alka- 
line earths this condition is approached, the slope being 
negative in the former and positive in the latter case, 
but when the blend is chosen so that the two ingredients 
almost equalize each other the capacity-temperature 
curve is no longer linear. Instead the slope varies with 
temperature. Hence to get the true picture of the 
condenser being integrated with a product to be used 
over a relatively large range of temperatures a curve, 
rather than a constant, must be used to determine the 
capacity at any given temperature. 


ELECTROLYTIC CONDENSERS 


EARCH for an extremely large capacity in a lim- 
ited space is realized in electrolytic condensers. 

Like every other electrical device the electrolytics have 

limitations which must 

be appreciated before 

they can be integrated 

properly within the de- 

sign. Basically the 

electrolytic condenser 

consists of two alumi- 

num electrodes, one be- 

ing the container or can, 

placed in a chemical so- 

lution acting as an elec- 

trolyte. As has already 

been mentioned, the ca- 

pacity of a condenser 

varies inversely with the 

thickness of the dielec- 

tric so that, if the thick- 

ness can be made mi- 

croscopically thin, the 


@ 


1500 NORTH HALSTED STREET - CHICAGO 


Manufacturers of quality transformers, reactors, power packs 


[}** electrolytic condensers may be (A) wholly metal 
and allied produ cts for the electronic industries. 


cased and arranged for socket installation, (B) chas- 
sis mourted or (C) provided with a notable variety of 
shapes and terminal facilities. 
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Compared to ceramic insulators this glass b 
h and resistance to impact 


has high mechanical strengt 
It is os good as other grades of Formica in that regard. 
enna base insulators on 


Formica glass base MF 66 is being ysed for ant 


airplanes and ground installations. 
Other glass base grades: FF 10—Heat resistant — for such applications 


as motor slot wedges- 
parts and switch parts. It does not 


— Grade MF 66— 
and vibration. 


FF 41—are resistant—for ignition 


support combustion. 

All of these grades are immune to fungus growth—¢ quality that is 
important in the tropics. 

cture showing the qualities of Formica, 


“The Formica Story” is o moving Pi 
Available on joan. 


how it js made, how it is used. 
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AUTOMATIC SPACING 
PRODUCES NEAT WORK 


NAME PLATE 


DETAIL PRESS 
Model No. 40 


For Stamping details on name plates. Eliminates irregular 
and unsightly stamping on name plates, tags, etc. 


Available in 1/16”, 3/32”, 4%", 5/32” size characters. 


Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator required. 


We also furnish a similar Press—Model 240—with 


Heating Element for HOT Stamping Plastic Plates with, 
or without color foil. 


NUMBERALL STAMP & TOOL CO., inc. 


Huguenot Park, Staten Island, New York 


| capacity is desired in a small space. 
| affected by the temperature but the variation of ca- 





ENCLOSED GEARED-HEAD MOTORS 


350 2.fe.m. to 1 revolution in 7 hours 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 
any gear ratio from 7.2/1 up to 1,098,632/1 can be 
furnished. Furnished with either shaded-pole induc- 
tion or synchronous motor. Shaft is centrally located. 
Accurate, durable construction throughout. 


LULA ae 


| screws or wires. 
| or impregnated cardboard containers, in single, dual and 
| triple capacity units. 





capacity obtainable in a given space will be increased 
inordinately. In the electrolytic condenser one of the 
aluminum electrodes is covered with an extremely thin 


| film of aluminum oxide which acts as the dielectric. One 
| plate of the condenser is the aluminum on which the 
| oxide is deposited and the other is the electrolyte in 
| contact with the oxide film. 
| is in contact with the aluminum container to which one 
| of the external connections is affixed. 


Of course the electrolyte 


The aluminum oxide film will withstand several hun- 


| dred volts before breakdown so that this type capacitor 


is suited ideally for capacitor start motors where a large 
Its capacity is 


pacity does not reduce its effectiveness in general. The 
losses are high compared to other condensers and the 


| electrolyte will cause the device to deteriorate in time 


but, when properly designed, the condenser will give 
excellent service for years. 


TWO TYPES OF ELECTROLYTICS 


HERE are two general types of electrolytics, dry 

and wet. The wet relies upon a liquid dielectric 
permitting its use on higher voltages but it must be 
mounted in a vertical position to prevent the electrolyte 
from leaking out. The voltages here permissible are 
higher than for the dry type because the explosive gases 
generated can escape more readily through the liquid 
electrolyte than through the paste used in the dry ones. 
These entrapped gases, hydrogen and oxygen, may ex- 
plode if the oxide film breaks down sufficiently to cause 
arcing. The breakdown results from the temperature 
rise and subsequent reduction in strength caused by the 
power loss in the capacitor. The usual choice of terminal 
connections are available, solder lugs. and terminal 
The condensers are made with metal 


Dry type condensers are more rugged and adaptable 


| than the wet ones but cannot be subjected to as high a 


voltage. The dry capacitors use a paste instead of a 
liquid for the electrolyte so that they can be mounted 
in any position satisfactorily. The dry type is sealed 
in a moisture proof cardboard or aluminum tube filled 
with a special wax compound. In either the wet or dry 
type electrolytic capacitor the unit is sealed with wax 


| or phenolic but vent holes or other venting means are 
| provided to dissipate the electrolytic vapors which are 


generated in service. These vapors are harmless and 


| odorless but, if not permitted to escape, might cause 
| the condenser to explode. 


Due to the unusual characteristics of the dielectric, 
electrolytic condensers are made differently for ac. and 
de. service. The oxide film which acts as the dielectric 
is formed electro-chemically and the voltage rating of 
the condenser is dependent upon the potential at which 
the film was deposited. On 110 volt capacitors this 


| voltage can be exceeded by 25 per cent, on higher volt- 
| age rated condensers by 10 per cent, but beyond this 


point the life of the unit is shortened materially be- 
cause of the great stresses placed on it and the leakage 
currents increase rapidly. This property actually is 


| used in regulating capacitors but in most applications 
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Snap-Lock Switches were designed to meet the exacting 
demands of our own heavy-duty automatic machines. 


Exhaustive endurance tests prove they outlast the 
best available commercial grades. That’s why Snap-Lock 
Limit Switches are today used by more than 80% of all 
machine tool builders. The same basic principles apply to 
Snap-Lock Motor Starter and Control Station Switches. 


To get this long life and dependability, let our 
electrical department help you engineer Snap-Locks 
to meet your conditions. Write us for descriptions or 
for special applications. 
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THIS UNIVERSAL INSULATOR 
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This Dongan Oil Burner Ignition Transformer has earned 
a reputation for dependable performance. It’s designed 
right and constructed right—down to the last detail. And 
one of these important details is Universal bushings. 
Universal genuine porcelain “made to order” insulators 
have high dielectric strength; withstand thermal shock 
and arcing; are non-corrosive; resist acids; and will not 
carbonize because they contain no organic binders. 






If you're re-designing for post war as well as for current 
production— better investigate the advantages of Univer- 
sal porcelain insulators. 








tHE UNIVERSAL ciay pronucts co. 


1560 EAST FIRST ST. * SANDUSKY, OHIO 
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the rapid increase in leakage currents is undesirable. 

The oxide film has the property of passing high in- 
phase currents in one direction and acting as an insu- 
lator in the other. Hence, for dc. uses, a single oxide 
film is sufficient if connected correctly but for ac. such 
a construction would act merely as a rectifier instead of 
a condenser. On ac. products both the aluminum elec- 
trode (the anode) and aluminum can (the cathode) 
must be covered with an oxide film so that the unit will 
function as a condenser. Such a construction actually 
is placing two capacitors in series so that the net effect 
is to reduce the capacity of the unit. Therefore it is 
possible to make a capacitor with larger capacity on de. 
than on ac. in the same size case. 

The capacity of the electrolytic condenser can be in- 
creased more than four fold by etching the surface of 
the anode with acid. This process increases the sur- 
face three to six times so that the volume of the con- 
denser can be reduced more than 50 per cent. It also 
raises the power factor on dry electrolytic capacitors 
and decreases it on the wet ones. This seeming anom- 
aly is due to the slightly different construction em- 
ployed in the two types. In the dry, the anode and 
cathode can be regarded as opposite each other sep- 
arated by the electrolyte. The resistance drop in the 
electrolyte is proportional to its length, which is fixed, 
and inversely proportional to its area. Etching the 
anode increases the capacity per unit area so that the 
effective cross-sectional area has been decreased, im- 
proving resistance and power losses. Hence etching 
the anode in dry electrolytic condensers increases its 
power factor. In the wet type a series of concentric 
plates is mounted in the aluminum can so that the 
length of the average path through the electrolyte is 
from the center of one of the plates, down or up between 
a pair of plates and then to the container. Etching 
the plates improves the individual capacity so that fewer 
plates are necessary, thus increasing the space between 
adjacent plates. There also results an increase in the 
cross-sectional area of the conducting path, minimizing 
the resistance, reducing the loss in the electrolyte and 
lowering the power-factor. 

On de. electrolytics in which the cathode is not cov- 
ered with an oxide film, care must be exercised that 
the cathode is not oxidized before assembly or in serv- 
ice. This is particularly true in wet electrolytic capaci- 
tors where it is undesirable to reduce the total capacity 
| or to induce instability in the condenser. The oxide 
film can be eliminated by plating but this is not altogether 
satisfactory because of the introduction of a foreign 
material with its accompanying contamination of the 
electrolyte. The effect is overcome, instead, by etch- 
ing the aluminum can or cathode as well as the anode, so 
providing a larger contact surface. 






FOR WHAT LENGTH SERVICE? 











IFE of an electrolytic capacitor is dependent upon 
the temperature it reaches in service. That tem- 
perature is of the hottest spot and is the result of the 
| ambient combined with the rise caused by losses in 
| the dielectric. As indicated in an accompanying figure, 
the capacity is more or less constant over a reasonable 





temperature range but breakdown of the dielectric film 
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Here’s up-to-the-minute data on wrought Beryllium 


Copper. 


This alloy became one of the specialized products of 
The Riverside Metal Company in 1933. Since that 
time, Riverside has refined production techniques, 
improved the alloy, and has helped engineer many 
new developments in application — particularly for 
many vital confidential war uses, where the unusual 


characteristics of RIVERSIDE Beryllium Copper ef- 


THE RIVERSIDE 
METAL COMPANY 


RIVERSIDE ¢ Burlington County « NEW JERSEY 


NEW YORK e HARTFORD 
CLEVELAND « CHICAGO 
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fected great improvements in the function of the 
parts made from the alloy, especially vital springs. 
Manufacturers looking for ways to utilize the ad- 
vantageous properties of RIVERSIDE Beryllium Cop- 
per will find in this revised booklet much helpful 


information. 
oe 


Send for your copy today! The coupon is there for 


your convenience. 


THE RIVERSIDE METAL CO. 
Riverside, New Jersey 


Please send us copies of your new, revised booklet 
“Riverside Beryllium Copper.” 


NIN. «5s... isdcies ss Wid, ateseens. tees 


Address 
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Condensed Power for 


VERSATILITY and dependability were paramount 
when Alliance designed these efficient motors — 
Multum in Parvo! . . . They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 
other applications . . . providing economical con- 
densed power for years of service. 


Our long established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to insure 
long life without breakdowns. 


EFFICIENT 


Both the new Model “K” Motor and 
the Model “MS” are the shaded pole 
induction type—the last word in 
efficient small motor design. They 
can be produced in all standard 
voltages and frequencies with actual 
measured power outputs ranging up- 
wards to 1/100 H. P. . . Alliance 
motors also can be furnished, in 
quantity, with variations to adapt 
them to specific applications. 


DEPENDABLE 


Both these models uphold the Alliance 
reputation for all ‘round dependa- 
bility. In the busy post-war period, 
there will be many “spots” where 
these Miniature Pow- 
er Plants will fit re- 
quirements . . Write 
now for further in- 
formation. 


Model “MS” — Full Size 
Motor Measures 
34" x2x 3" 


New Model “K”— Full Size 
Motor Measures 
2%" x 23%" x 3%” 


Remember Alliance! 
—YOUR ALLY IN WAR AS IN PEACE 


| 
| 
| 
| 
| 
! 
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can result easily when the safe hot-spot temperature 
is exceeded by overloading the capacitor for long pe- 
riods. Because of this the electrolytic condenser is 
seldom used in capacitor-run motors but is used almost 
universally for capacitor-start ones. Since the losses 


| of the electrolytics are relatively high, care must bé 
| used in selecting the capacitor so that a satisfactory 
| life is obtained. 


| high transient peaks. 


| condenser with paper separators. 


There are four types of dry electrolytic capacitors in 
general use. The plain foil with paper and gauze sep- 
arators is used for frequent voltage applications with 
If the transient peaks are not so 
severe the gauze can be eliminated giving a plain foil 
If the voltage appli- 
cations are leses frequent but the high transient peaks 


| are anticipated the smaller physical size of the etched 


| obtained. 
| tions and less high transient peaks is an etched foil 


foil condenser with paper and gauze separators can be 
Suitable for less frequent voltage applica- 


construction used with paper. separators only. 
All the various types of condensers are available in 


| single, dual, and multiple.combinations with one side 


| commoned or completely isolated. 


Commoned mul- 


| tiple condensers are produced by using a common plate 


and dielectric but sectionalizing the other plate and 
bringing out an external lead from each section. The 
multiple type isolated condenser is produced by sec- 
tionalizing both plates and bringing out an external 
lead from each section. The commoned type of capacitor 


is more popular than the isolated condenser because it 
| requires fewer external connections. 


Among companies active in the field and including those co- 
operating in supplying data on which this article was based 


| are: Aerovox, American Condenser, Atlas Condenser Products, 
| Allen D. Cardwell Mfg., Centralab Div. of Globe Union Inc., 


| Condenser Corp. of America, Condenser Products, 


Cornell- 


| Dubilier Electric, Henry L. Crowley, Tobe Deutschmann, Du- 
| mont Electric, Erie Resistor, John E. Fast, General Electric, 
| General Radio, Illinois Condenser, Industrial Condenser, E. F. 
| Johnson, Lafayette Radio, Magnavox, P. R. Mallory, Micamold 
| Radio, James Millen Mfg., Polymet Condenser, Potter, Radio 


Corp. of America, Sangamo Electric, F. W. Sickles, Solar Mfg., 
Sprague Specialties, Tilton Electric, and Westinghouse Electric 


| and Mfg. companies. 





HEATING COMPONENTS 


(Continued from p. 98) 


to megacycles and the current may be supplied by an 


| electronic generator, similar to the high power, high 
| frequency generator employed for radio broadcasting. 


Radio frequency is also derived from a low-power, 


| radio-electronic oscillator. The generator or the oscil- 


lator may be separate from the point of use but prefer- 
ably will be integrated within the product. 
Radio frequency currents are employed by two meth- 


| ods, known as induction and dielectric heating. The 
| former method is that used in the well-known induction 


furnace for melting metals and also for the surface or 
case hardening of steel products as shafts, gears, cats 
and similar elements wherein a hardened surface is de 
sirable while the inner part should retain the unhard: 
ened strength and malleability of the constitutent metal 


' With this method of heating the regulation of the heat 
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lf that new product presents parts production Diamond G offers you its complete facilities *o 
problem stop worrying -** pring it to Diamond G! solve your parts problem. Whether you need 
lock washers with controlled tension, flat wash- 
ers of all kinds. precision heat treating. scien- 
si production ingenuity - °° tific spring stampings- hose clamps or other 
“ynow-how” amazed government and in metal parts—let Diamond G give yu the answer. 
executives by getting jobs out faster. petter and Just write, wire or phone your problem to us 
New production methods. along _.. well do the rest. There's 1° obligation ©” 

with prov your part for our advice. 
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Acme 
Varnished 
Cambrics 


BECAUSE of their added dielectric, insulation resistance and physical 
strength, Acme Varnished Cambrics have that factor of safety which 
must be present in a dependable insulation. They are made of selected 
cotton treated under accurate thermal control with purest vegetable 
oil varnishes of special Acme, time-tested formula. Maximum tensile 
and tearing strength, extreme toughness and uniform thickness are 
outstanding qualities. 

In rolls or tapes, black or yellow, all finishes. Samples on request. 


THE ACME WIRE CO. ’ 
NEW HAVEN, CONN. yy PRODUCTS 
MAGNET WIRE — COILS — VARNISHED INSULATIONS 


SPURS—HELICALS—BEVELS (straight & spiral) WORM 
GEARING—THREAD GRINDING 


(14 to 96 D.P.) 


This range logically embraces the 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud 
of its contributions of such material 
in the program. 


With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 
ordinated to these vitally important 
prior commitments. However, every 
urgent need will be given careful 
consideration. 
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| input can be instantaneously and accurately controlled. 


With radio frequency induction heating, induced cur 
rents flow in the material and heat is generated by eddy 
currents and hysteresis losses. With dielectric heating, 
on the other hand, the heat occurs within the substance 
due to the rapid vibration, or agitation, of the electrical 
charges of which the material is composed. In the use 
of dielectric heating, there is no flow of current, in the 
usual sense of the term, but the radio frequency current 
is brought to a pair of electrodes, or terminals, between 
which the agitation is set up. While physical contact 
with the leads from the radio frequency generator must 
be avoided, due to the high voltages employed, there is 
no danger of burns or discomfort caused by the high 
frequency of the current itself. 

In the field of wartime products, the use of dielectric 
heating will find extended uses, due to its convenience 
and because not only can it be used for heating metals 
but other substances such as wood, plastics, etc. Pro- 
duction of heat is practically instantaneous and the heat 
developed is uniform throughout the product regardless 
of poor thermal conductivity or thickness. Use is not 
limited by high moisture content and it may be applied 
without damage to the surface or change of its internal 
structure design. 

In aircraft construction it is being used to a large ex- 
tent in the assemblage of wooden members such as 
propellers, propeller blocks, spars, ribs and wing struc- 
tures: As a typical example, let us consider the build- 
up of a propeller constructed of maple sheets of about 
¥ in. thickness. These sheets are first impregnated 
with phenolic resin and, after drying, a phenolic glue 
is applied. The individual pieces are then stacked, hand 
clamped and placed in a kiln to “tack” the glue suff- 
ciently to hold them together. The stack of sheets is 
then placed in a carving machine and shaped to the re- 
quired pre-form which is next placed between the elec- 


| trodes of a radio frequency installation where power is 
| applied. A die is then closed upon the assembly and, 
| after removal, the finished propeller is produced. The 


result is a shortening of production time and no unde- 


| sirable surface hardening or cracking occurs as when 
| Steam plates were used. 


This method of heating is also suitable for use in the 


| plastics industry where the common practice is to use 


compressed, “biscuits” called pre-forms. These were 
originally heated by hot plates, or in an oven, where 
there was a tendency for them to become tacky and to 


| surface harden before the interior became workable. 


This method required much longer than the present 
dielectric process. Time for molding and for curing is 
now about two minutes as against the previous seven. 

In the.assembly of many of the wartime products, 
soldering is accomplished by radio frequency which, by 
proper placing of the electrodes, may be used to heat 
the joint very quickly, thus melting the solder and pro- 
ducing a connection in far less time than was practical 
when a soldering iron was employed.* Such a solder- 
ing operation is performed by radio frequency induc- 
tion heating in the fabrication of shell cases where the 
nose piece is rapidly soldered to the shell body. 

An example of the use of dielectric heating is the elec- 


* See, “What High Frequency Heat Treating Can Do,” July 
1943. 
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Ir you believe in the future of America as we 
do, then we’re asking for an appointment im- 
mediately after the victory has been won... 
when a bright new era awaits us all. 

Perhaps we can talk about a coil problem 
... how thoroughly we’re organized to help 
you on such a problem only military censor- 
ship forbids telling now. Or it may be that 
you manufacture your own coils and will be in- 
terested in discussing magnet wire—any shape 
—any insulation thai your operations require. 
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As a matter of fact, perhaps we can get to- 
gether now, but if it happens we can’t, remem- 
ber we have a date in and for the future. When 
we both can keep it, you can again take advan- 
tage of Anaconda’s service and the benefits 
derived from the single product control “from 
mine to consumer” backed by years of contin- 
uous metallurgical experience. 


ANACONDA WIRE & CABLE COMPANY 
General Offices: 25 Broadway, New York 4 
Chicago Office: 20 N. Wacker Drive 6 
Subsidiary of Anaconda Copper Mining Co. 
Sales Offices in Principal Cities 








This familiar trade-mark 

symbolizes the best ef- 

forts of modern research 
and production. 
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THE MERCOID CORPORATION 
4211 Belmont Avenue, Chicago 41, lilinois 


MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS INDUSTRIAL 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 


MERCOI D 


CONTROLS AND A RY SWITCHES 
See catalog No. 600 for description of complete line 
DA PRESSURE CONTROLS MERCURY SWITCHES 


Industries’ first = 

choice for depend- 

able control perform- 

ance. The outside 

adjustment and vis- 

ible dial eliminate all 
guesswork when setting the op- 
erating range. 


Mercoid brand switches are noted 
for their superior operating quali- 
ties. Various types available. 


LIQUID LEVEL CONTROLS 


Available for gaso- 
line, oil, ammonia or 
other low specific 
gravity liquids. Also 
for liquids at high 
pressures. 


TEMPERATURE CONTROLS 


Used on a variety 
of industrial tem- 
perature applica- 
tions. Have same 
adjustment fea- 
ture described 
above. 


MERCOID 
FLOAT 
CONTROLS 
Used for maintain- 


ERCOID RELAYS 
ing fluid levels in 


Recommended 
wherever quiet and 
dependable perform- 
ance are essential. 


tanks or for control 
of sump pumps, 
etc. Two types, the 
counter-balance 


Various types avail- type and plunger 
able type available. 


All Mercoid Controls are equipped exclusively with mercury switches 
—assuring better control performance and longer control life 


ML ET Pioneer 
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No. 555... (N.A.F. 47940), High arched 
lens in chromium plated screw mounted ca 
for double-contact candelabra bayonet bulb, 
7” diameter mounting hole. 


KIRKLAND HEAVY DUTY UNITS, stand- 
ard since 1931 on the products of America's 
finest manyfacturers. All units feature: single 
hole mounting; easy lamp removal from the 
front; screw terminals in husky sockets; longer 
threaded area for thicker panels; and most 
important, Non-Turn Lug to prevent the 
unit from turning in the mounting-hole. 
WRITE FOR NEW CATALOGUE 


Distributed Nationally by 


GRAYBAR ELECTRIC 
COMPANY 


The H. R. KIRKLAND CO., Morristown, N. J. 


tronic sewing machine by which thin sheets of plastic 

are fastened together. This is accomplished by feeding 
two superimposed sheets across the table of the machine 
under two roller wheel electrodes. The heat generated 
between these electrodes by electronic agitation causes 
a local and momentary softening of the plastics to the 
extent of fusing them in a tight bond. The energy for 
the operation of this machine is supplied from a low- 
power radio-electronic oscillator. 

In a recent issue of ELECTRICAL MANUFACTURING, 
there was given a description of the explosive rivet.** 
As there described, this rivet was “fired” by the use ofa 
detonating gun which was practically a special soldering 
iron. Moving this detonator from one rivet to another 
involved a temperature change which tended to slow 
down the process. Now, the use of this type of rivet 
has been improved and quickened by the introduction of 
radio frequency heating. The plan involves a special 
oscillator by which the high frequency current is con- 
centrated directly onto the rivet head, causing it to heat 
rapidly and fire the charge. With this method, a bet- 
ter temperature control is available since the output of 
the oscillator may be quickly changed to suit any re- 
quirement. The employment of this type of rivet firing 
permits a number of rivets to be placed in the holes 
ahead of the riveter, these being held in position by 
cellophane adhesive tape which in no way interferes 
with the radio frequency application. It is claimed that 
by this method from 15 to 20 rivets per min. can be set 
as against 1 or 2 per min. by the old method. 

Radio frequency heating is considerably more expen- 
sive than is resistance heating. If, to heat an object by 
the conventional resistance method costs 1 cent ptr kw., 
the heating of the same object by radio frequency may 
run as high as 6 to 7 cents per kw. but the heat will be 
more accurately controlled and localized. These figures 
are not, however a true indication of the comparative 
merits of the two methods since heat losses are elimi- 
nated by radio frequency, speed and uniformity of re- 
sults are attained and reduction in overall space required 
for the equipment as well as in the amount of labor in- 
volved. These considerations place the employment of 
radio frequency heating in a light so favorable as to 
indicate greatly increasing and expanding use for the 
method in the postwar era. 


** See “Wartime Fastening Devices Revise Assembly Meth- 
ods,” November, 1943. 


YOU MAY AGREE, OR DIFFER 


(Continued from p. 132) 


In view of this the return to production of nonessential 
civilian goods had better lie quietly on the table. This 
is no time for industrialists or the American public to 
take their eyes off the ball.” 


L. L. POLLAK, President, Pollak Mfg. Co. (in a re- 
cent statement )— 

“We have again set up a postwar reserve to take 
care of our conversion to peacetime activities. An engi- 
neering development department and a postwar pro- 
motion department have been established, and they are 
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e The facilities Amphenol has to offer will 
prove of vital importance to many com- 
panies. At the opening up of new markets 
for new products of radically new materials 
Amphenol can handle many steps of fabrica- 
tion during times when it would be imprac- 
tical for an individual company to tool un. 
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If you are faced witha problem involving 
the industrial or electrical use of plastics, 
call on Amphenol engineers to help you 
find the solution. 

Then call on Amphenol to produce the 
product for you, quickly, precisely, in any 
volume. 


“The 


SERVICE the 
Nation needed 


bending every effort to develop sufficient articles which: 
will enable us to keep our operations going on a scale 


| which, although they might not be as large as our war- 
| time activities will still be considerably larger than our 
| pre-war business.” 


_C. R. BARHYDT, General Electric Co.— 


“FM will dominate my company’s product design 


_ and merchandising and advertising program following 


‘KAS 
< 
na } aN ‘ 


SET TO GO, but held by a brake. Goods ready 


to move faster and surer, but no adequate way to do it. 
That was America’s business situation in 1839. William 
Harnden had the idea for a railway express service. “I'll 





carry your goods for you,” he advertised to Boston and 
New York. And he did, at passenger speed in a wooden 
car between Boston and Providence which was where 
the railroad ended ; and between there and New York by 
steamboat. That was the transportation service idea 
people and business needed. And as the idea grew, it 
helped broaden our young nation, unite its spreading 
frontiers and hasten its growth and development. 
Today, 105 years later, Railway Express is performing 
by land, water and air the same basic personalized express 
service. The goods it carries now are mostly war materiel. 
In peacetime, they will again encompass every conceiv- 
able personal item as well as the products of industry. 
You, a¢ a shipper, can help us carry our share of 
America’s wartime transportation load and serve 


you better by doing two simple things. Pack your 
shipments securely . . . address them clearly. Our 





century of experience proves that “a shipment 
started right is half-way there!” 





the war. The first, unrestricted, postwar line will consist 
of FM models to the extent of about 20 per cent by 
units and 60 per cent by dollar volume. Omitting ac. 
and dc. sets from the picture, G-E’s postwar line is 
expected to consist of FM sets to the extent of 80 to 90 
per cent of all remaining types. In 1944 we are plan- 
ning to spend 75 per cent of our total advertising 
budget, or a million and a half dollars, to tell the story 
of FM.” 


GEORGE E. WHITLOCK, President, Pressed 
Metal Institute— 

“At the beginning of the war, mass production tech- 
niques were largely confined to the manufacture of 
commercial products such as automobiles, refrigerators, 
radios, household appliances and the thousand and one 
other items which have contributed to our high standard 
of living. A recent report from the office of the Chief 
of Ordnance, U. S. Army, shows that the Ordnance 
conversion program, which includes extensive shifts 
to pressed metal techniques, is saving staggering quan- 
tities of aluminum, copper, steel, nickel, chromium, tin, 
molybdenum and other materials. The program is pro- 


| viding great relief for overburdened machines, is 


stretching United States stockpiles of critical metals 


| and is greatly increasing productive capacity.” 


C. DONALD DALLAS, President, Revere Copper 


| and Brass Inc.— 


“No one can look with complacency on this increas- 
ing taxation, and on the orgy of spending in this coun- 
try which has been going on for the past twelve years. 
Our national debt will probably be more than 300 bil- 
lion dollars by the time the war is over. The interest 


| on this indebtedness at the minimum will probably be 
| 7 billion dollars per year. 
| our expanded Army and Navy will probably be another 


The expense of maintaining 


7 billion dollars annually for quite a period after the 
end of the war. The regular expenses of running the 


| Government will probably require another annual ex- 


penditure of 6 billion dollars, making a total estimated 


| annual budget of 20 billion dollars, or 5 times the an- 


nual Government expenditures in the year 1931. Our 


| annual budget alone at the end of this war will be 
| about as great as our entire national debt was twelve 


years ago, which debt represented all the debt that had 


| been incurred since the founding of the Republic. 


“In the end, this debt has to be paid by those who 


| work and produce. The difficult problem facing us is 


to cut Governmental expenditure on the one hand, and, 
to so balance taxation and incentive, on the other, that 


| production is not destroyed and employment is steadily 


maintained.” 
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End the hazards of old fashioned “‘solder-tape and open- 
flame” methods. Step up production schedules. Wire- 
Nuts are easily 47 Sizes for all jobs. Fully Ap- 
proved. Listed by Underwriters’ Laboratories, Inc. 


MOLDED “WIRE-NUTS” (ACTUAL SIZE) 


No. 71 “Production” Type 


Joins No. 16 and 18 AWG solid or stranded wires 
up to two No. 16 AWG, or equal combinations 


No. 72 ‘‘Fixture-Appliance” Type 
Joins No. 14, 16 and 18 AWG solid or stranded 


wires up to three No. 18 AWG wires, one 


No. 14, and one No. 18, or equal combinations. 


No. 73 “Fixture” Type 


Joins No. 14, 16 and 18 AWG solid or 
stranded wires up to two No. 14, or five 


No. 18 AWG, or equal combinations. 


No. 74 “Standard Universal’ 
Type 


Joins No. 12, 14, 16 and 18 AWG solid 


and stranded wires up to two No. 12 
and one No. 18 AWG, or equal combinations. 


LARGE SIZES AVAILABLE IN PORCELAIN 
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CROSS-SECTION OF 
IDEAL WIRE-NUT 


_ FREE... Samples on 
* IDEAL’ COMMUTATOR DRESSER CO 
1008 Park Ave. Sycamore, Ill. 


Sales offices in all principal cities 
In Canada: Irving Smith Ltd. Montreal, Quebec 


Request 


| the the least scrap in processing. 
| should be practiced in segregating scrap to keep it free 


| of aluminum bronze, iron, etc., 


WASHINGTON SAYS 


(Continued from p. 111) 


to which application is made, (3) the applicant’s own 
name and address, (4) a designation of the product 
to be made, (5) and the name and address and title 
of the company representative, together with (6) 
formation concerning the types of materials which are 
required for the manufacture of the Class B facility. 
This information is required in items 3, 4, 5, 6 and 7 
and Section B of the form. This form will be processed 
by WPB in Washington, and if the manufacture of the 
Class B facility is approved, the applicant will receive 
the priorities assistance and allotments which he needs 
to make it. However, if such Class B facilities are made 
in the normal course of the applicant’s business, he 
must file Form CMP-4B in order to obtain the mate- 
rials required for its manufacture. 


Beryllium Copper. Directive 4A, replacing directive 
No. 4, as amended, prepared by the Operating Com- 
mittee on Aircraft Materials Conservation, was ap- 
proved by joint action of the Army Air Forces, Navy 
Bureau of Aeronautics, and Aircraft Resources Control 
Office, Aircraft Production Board, and shall become 
effective upon promulgation. 

The supply of beryllium-copper is now adequate to 
meet essential aircraft requirements. There is not an 
unlimited amount of beryllium-copper available; how- 
ever, based on present information, it is expected that 
it will be possible to furnish beryllium-copper to all 
those consumers who may require its use and who are 
authorized to receive it under WPB or CMP regula- 
tion limitations. 

While it is possible to ease certain restrictions that 
apply to the use of beryllium-copper, it is requested 
that the following conservation program designed to 
conserve beryllium-copper be continued: (a) The mate- 
rial should be procured in forms which will generate 
(b) Extreme care 


The introduction of small amounts 
tends to make beryllium- 


from contamination. 


copper scrap unrecoverable. 

The improved material situation has made possible 
the easing of previous directive No. 4. Paragraph (1) 
of the previous directive has been modified and 2 (a) 


and 2 (b) have been eliminated. 


New Commerce Division to Aid Small Business. 
Secretary of Commerce Jesse Jones has announced the 
creation of a division of small business within the Bu- 
reau of Foreign and Domestic Commerce. The new 


| division will co-ordinate the small business activities of 
| the Bureau, 
| Department and maintain close relations with all Gov- 
| ernment agencies and private organizations concerned 
| with small business problems. 


work closely with the field offices of the 


Mr. Quincy Adams has been chosen as chief of the 
new division. He is former editor of Dun’s Review 
and manager of the sales research division of Dun & 
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Significant Facts for Steel Users...No. 2 


GRANITE CITY ELECTRICAL SHEETS 


a provide increased production 
and better product performance 


Granite City on-the-spot quality control makes 
these benefits possible by assuring scale-free sheets 
of unusual flatness, greater ductility, uniform tem- 
per, grain structure and core loss. 





Users report less spoilage and rejects, clean 
punching, increased die-life, faster assembling and 
better performance of finished products. 


Our cooperation to the full extent of our ability 
on any electrical sheet problem is assured. 


GRANITE CITY STEEL CO. 


Chicago « Cleveland « Denver « Houston « Indianapolis 
Kansas City « Los Angeles « Louisville « Memphis « Mil- 
waukee * Minneapolis « Moline « New York « St. Louis 


GRANITE CITY SHEETS 


HOT ROLLED SHEETS » COLD ROLLED SHEETS » STRIPLATES © TIN PLATE » TERNE PLATE » ELECTRICAL SHEETS » TIM MILL PRODUCTS + PORCELAIN ENAMELING SHEETS 
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You Should Know More About 


STAR PORCELAIN 


STAR PORCELAIN is made of nearly 
every type within certain size limits. Besides 
dust pressed electrical and refractory por- 
celains, we make low loss Steatite for elec- 
trical, electronic and for heat resistant ap- 
plications, and extruded tubes and rods. 


With a view to the future, now is the 
time to inform yourself on the uses and 
characteristics of the typical kinds of STAR 
PORCELAIN shown below: 


THERMOLAIN 


Heat resistant refractory 
porcelain. For ranges, irons, 
radiant and immersion 
heaters 


PORCE 
41 Muirhead Ave. 


LAVOLAIN 


Strong, dense, heat resistent 
insulation. Excellent for 
small parts. Widely used in 
heating devices. 


OMPANY 
Trenton, N. J. 
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106 West Fourth St 


Elmira, New York 


CENTRIFUGAL SINGLE REVOLUTION FRICTION * 





Bradstreet, Inc. Since 1940 he has served as deputy 


| chief of the general statistical staff of the WPB and 


as a commissioned officer in the Navy’s Office of Pro- 


| curement and Materiel. 


There will be two units of the new division. One, a 
special studies unit, will conduct continuous research 
and also will maintain close relationships with schools 
of business. Chief of the unit will be Wilford L. White. 

The second unit will be a management aid and finance 


| unit. Its work will include studies in the fields of 
| credit, taxation and finance. William Sheperdson, who 
| has been with the Bureau since 1941 as head of its 
| small-business unit, will be chief of this second unit. 


| Electrical Connectors. Announcement has just been 
| made by the Building Materials Division that electrical 
| connectors (specifically “AN” type, similar to “AN” 
| type, and coaxial cables) have been excluded from 


WPB scheduling procedures. 
These items, which were formerly undesignated prod- 
ucts under the terms of General Scheduling Order 


| M-293, have been removed from control of the order 


because of favorable supply conditions. This action 
which is contained in Table 5, as amended April 6, 
1944, to Order M-293, means that manufacturers of 


| these products will no longer be required to file their 
| monthly shipping schedules with the Building Mate- 
| rials Division, even though they have been requested to 


do so in the past. 


Copper and Copper Products. A comprehensive 


| statement explaining the short supply of copper prod- 


ucts has just been issued by WPB. It pointed out that 


| the war production program is consuming such large 
| quantities of copper and copper products that the na- 
| tion is finding it difficult to match demand with pro- 
| duction. The output of domestic copper mines this 


year will certainly be less than in 1943, according to 
Michael Schwarz, Director of the Copper Division of 
WPB. Allocations for March exceed anticipated pro- 
duction of copper. This means that the Government 
stockpile will have a reserve drawn upon to make up 
the deficit. 

Regarding the copper raw material position, WPB 
indicated all grades of copper base alloy scrap, with 


| the exception of brass rod turnings, are in short sup- 
| ply. Unalloyed copper scrap and high copper content 
| scrap are currently insufficient to meet the requirements 
_ of producers of military and highly essential civilian 


items. Brass and bronze ingot production is being 


| maintained only by the allocation of abnormally large 
| amounts of refined copper and tin to the ingot makers. 
| Size % in. diam. and smaller are in short supply, and 


orders in this size range are booked well into the future. 


| Requirements for rod of greater than ™% in. diam., 
_-are running approximately in balance with available 
| production. The demand for large size alloy tubing, 
| 5 in. diam. and larger, is very heavy, and there is no 
| indication of relief. Condenser tubes are in the same 
| scarce position. Copper wire mill products as a whole 
| are in tight supply. Facilities for the production of flex- 


ible cords and cables, in particular, are fully scheduled. 


_ Requirements for intricate, heavy and centrifugal cast- 
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Industry, today, is brazing many pai 
were formerly drawn, cast, machined or , 
for brazing is producing important savings not 
only in men, materials and machines, but also in 
money and minutes. 


For example, if you are now machining parts : | : 
out of brass, bronze or copper, in many cases you be yy, Ot ae } 
can do the job faster and better by changing over = oh one et ig2 BA yr. 
to stampings that can be assembled and brazed. es coal 
Or, if you are now brazing nonferrous metal parts 


ith high t hard-to-handle all Oo ' 
with 16 manque vd ee ee , GAS BRAZING—with oxyacety- “TONG” BRAZING—elsocalled 
expensive silver solders, specify Westinghouse lene torch . . . most widely incandescent carbon brazing 


Phos-Copper and you will reduce rejects, speed used method. « « enves time end materials. 
output and cut manufacturing costs. 
Brazing with Phos-Copper is fast. It flows free 
and smooth at 1382° F., cutting application and 
assembly time to the bone. And in many applica- 
tions, Phos-Copper is successfully replacing hard- 
to-get tin solders. 


With any brazing method, you will save time, Sse el = 
money, materials, and get sounder, tighter joints ELECTRIC FURNACE BRAZING— DIP BRAZING— in either metal , 


for mass production brazing or chemical bath, heated hed 


with Phos-Copper, and... it’s immediately avail- of 6 Wile vadile-s8 am annvet vidunsteladl 


able. Ask your Westinghouse Office for a sample 
for an on-the-job test. 

NEW PHOS-COPPER BOOKLET. Get your copy 
of the new Westinghouse brazing bulletin B-3201. 
It explains ways to braze, how to make good 

brazes, proper joint design, and gives complete estin Ouse 
application photographs and details about Phos- PLANTS IN 25 CITIES. OFFICES EVERY WHERE 
Copper. Westinghouse Electric & Mfg. Company, 


East Pittsburgh, Pa., Dept. 7-N. J-91035 e co 9 4S we € o 2 p e a 


ge 
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IMMEDIATE DELIVERY ON ALL 
SIZES AND SHAPES OF PHOS-COPPER 
peop. Ideal for face-feeding—particularly where torches are 


used. Sizes: Ys” to %4”—36” long. Small sizes are excellent 
for joining small parts. 


_ ow ow OOF ehh 


2|BBON Used especially for inserts. Comes.015” thick by 1.25” 
wide in various lengths. Approximately 16 feet per pound. 


SPECIAL SHAPES.Popular for “tong” and furnace brazing. Pre- 
placement of Phos-Copper makes mass production brazing 
possible and economical. Rings, strips, thin ribbon, diameters 
smaller than 7s”, etc., can be supplied for special applications. 


Phos-Copper is an alloy of phosphorus and copper 
used for brazing copper, brass or bronze joints. 





ings are presently utilizing practically the entire ca- 
pacity of this branch of the brass and bronze foundry 
industry’s production. 

Restrictions on the use of copper and copper base 
alloys in sterilizer equipment have been eased by WPB. 


This instrument was originally developed for 
our own use in testing the Relays which we 
manufacture. We are now making it available 
to other manufacturers who are likewise desir- 
ous of making their products immune to the 
effects of vibration. 


NO. 1 OF A SERIES 


ene wr | Formerly prohibited in several types of sterilizer equip- 
NEW, SIMPLE 


POWER FORK = 
for VIBRATION # 
TEST 864 


ment, with specified exemptions, copper and copper 
base alloys may now be used without restriction in all 
types except non-pressure instrument sterilizers. The 
change is effected by amendment of Order L-266. The 
order now prohibits the use of copper and copper base 
alloys in non-pressure instrument sterilizers except in 
electrical circuits and drain-cocks, trays and tray-lifting 
devices. Copper base alloy sheet may be used in non- 
pressure instrument sterilizers 20 in. in length by 10 in. 
in width by 9 in. in depth, or larger; and brass castings 
(containing not more than 74 per cent copper or 2 per 
cent tin) may be used in any part. 





Features Simple harmonic motion with variable 
* amplitude. © Variable frequency from 
20 to 70 C.P.S. © Vibration testing can be made in any 
direction through 360°. © Capacity up to 5 Ibs. © Vi- 
bration acceleration is provided to 30 G. plus. © Only 75 
watts are required for maximum test conditions. © Can 
be mounted on any bench without transmitting extraneous 
vibration. ® Variable frequency direction provided. ® No 
moving cranks, gears, or bearings in the vibration system. 
28 setaRg: naagded 


Fluorescent Lighting Fixtures. WPB has removed 
restrictions on the use of metal in reflectors of fluores- 
cent lighting fixtures, and also removed weight limita- 
tions on ferrous metal used in other parts: of these 
lighting fixtures. 

This action, taken by an amended version of Order 


J e 7) rE 
9609 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 


CTRIC 
CO. 


New “highs” in production, new “lows” in 
unit cost start the day you change from solid 
rivets to tubular or split rivets and Chicago 
Automatic Rivet Setters. Chicago Riveting is 
fully automatic ... the rivet is fed, inserted 
and clinched with each trip of the foot pedal. 

Have Chicago Rivet engineers analyze your 
rivet cost reduction possibilities now. Send 
us loose samples of your assemblies .. . we 
return them fully riveted, with accurately esti- 
mated riveting time schedules. When Army 
and Navy men see how much faster and better 
Chicago Riveting is, their usual advice is 
“Change now to Chicago Automatic Riveting.” 


Typical Chicago Automatic Rivet Setter. 
Other models available for setting up to 
4 rivets ot a time...bench or pedal types. 


CHICAGO RIVET 
& MACHINE CO. 


ov | L-78, is in line with WPB policy of re-substituting 


materials normally used when such change is warranted 
by the material supply situation, and will result in a 
better product and a saving of manpower. Removal of 
restrictions on metal in reflectors and of weight limita- 
tions on ferrous metal in other parts of fixtures will 
save considerable manpower in manufacture and in- 
stallation of fixtures. 

Permitted use of aluminum in industrial type lighting 
equipment (including industrial type fluorescent) was 
established by Order M-l-i (aluminum) as amended 
March 24, 1944. L-78 as amended is effective imme- 
diately. However, Division officials pointed out, manu- 
facturers will require from 60 to 90 days to make deliv- 
eries of the new types of fixtures in any substantial 
quantities, because of the current sheet steel delivery 
situation and the time required to get the steel into 
active production. 


Quartz Crystals. The number of permitted uses of 
quartz crystals has been increased according to a recent 
announcement of WPB. This action was taken by 
amending General Conservation Order M-146 as the 
result of an easier supply-demand situation. “In addi- 
tion to the manufacture of radio oscillators and filters 
for Governmental activities they may now be used for 
the manufacture of optical or electrical parts for use in 
research or production instruments manufactured to fill 
orders rated AA-2X or better. 


Resistors. WPB representatives told a recent meet- 
ing of the Fixed and Variable Resistors Industry Ad- 
visory Committee that monthly unit shipments of resist- 
ors for military electronic equipment are 50 per cent 
higher than they were a year ago. 45 million resistor 
units were shipped in February 1944, as compared with 
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IN ITS 26 GREAT MANUFACTURING DIVISIONS, AUTO-LITE IS PRODUCING A LONG LIST OF ITEMS FOR AMERICA’S ARMED FORCES ON LAND, SEA AND !N THE AIR 


MAY 


SCOTT SPECIFIES AUTO-LITE WIRE 


1944 


Auto-Lite’s research and engineering facili- 

ties on wire products are constantly helping 

solve baffling problems—like the production 

of the new Scott Marine Model Low Radiation 
Receiver. This amazing 
new product is without 
detectable radiation even 
at a distance of a few 
feet. (Formerly, receiver 
signals could often be 
picked up as far as 100 
miles.) 


Controlling factors for 


wire vary greatly . . . limited space, unusual 
shape, weight restriction or cost. Insulation is 
often of paramount importance. Butyrate 
Tape and Vinylite are two types being used 
for lighting and low tension circuits in radio 
production, aircraft construction and other 
vital war needs. 


Our business has been built by supplying 
wire and wire products that solve problems 
for designing engineers and manufacturers. 
Whatever you need, unusual shapes, sizes or 
special insulation requirements... feel free to 
write us for authoritative recommendations. 


THE ELECTRIC AUTO-LITE COMPANY 


BUY SARNIA, ONT. 


WAR 


Wire Division PORT HURON, MICHIGAN 





YouR Copy IS 
READY FOR MAILING 


It may help you solve many 
unusual engineering problems 


This new 44 page book gives you the com- 
plete story of “SPRING-LIFE” BELLOWS 


By engineers—for engineers—yet with information and 
illustrations so complete that all men engaged in manu- 
facturing can gather a full knowledge of bellows and 
their functions. 

This informative book tells all about ‘Spring-life” 

Bellows, including their characteristics, construction 

and applications, plus data charts and other valuable 

information to assist engineers in determining bellows 
requirements. 

Also included in this book are illustrations and informa- 

tion pertaining to Cook Pressure Detector Switches, 

and an introduction to the Cook “MetaLastic” Divi- 

sion. This catalog will be sent to you immediately upon 

receipt of a request on your letterhead. 

Remember, if you have an extremely urgent problem, 
wire or ‘phone us, and we shall be pleased 
to quickly dispatch a field engineer from 
one of our district offices to assist you. 


OOK ELECTRIC 


= 


2700 SOUTHPORT AVENUE © CHICAGO 14, ILLINOIS 


198 





30 million units shipped in March 1943. February 
shipments this year set an all-time high and were 
6,500,000 units greater than in the previous high month 
of January 1944. The shipment figures cover all the 
27 standard classifications of fixed and variable resistors, 
It was thought that shipments might increase an addi- 
tional 10 per cent in March. The resistor industry 
probably will be able to meet all military requirements 
for 1944 as indicated at present. Civilian supplies of 
electronic resistors must come from surplus inventories 
and factory over-runs. 


Synthetic Rubber. To improve the quality and per- 
formance of industrial power trucks, the War Produc. 
tion Board today lifted restrictions on the use of syn- 
thetic rubber for anti-motor-vibration plates, lead for 
counterweights and steel plates for battery boxes. The 
restrictions resulted in comparatively small savings of 
these materials. The action is covered in an amend- 
ment to Limitation Order L-112, which also provides 
that appeals from provisions of the order shall now be 
filed at the WPB field office located nearest the plant of 
the appellant, instead of being filed in Washington as 
was formerly the practice. 

It has been disclosed by the Office of Rubber Director 
that although the nation is now producing synthetic 
rubber at a rate greater than the rate at which crude 
rubber was consumed in this country in any year prior 
to 1941, the nation’s military and civilian demands for 
tires and other rubber products still continue to exceed 
the supply. 


Scheduling Primer. The Materials and Scheduling 
Office of the Operations Vice Chairman of WPB has 
issued a scheduling primer explaining the operation of 
revised delivery scheduling procedures which are spelled 
out in the War Production Board’s General Scheduling 
Order M-293, as amended February 10, 1944. 


Zinc. WPB has announced provision for the restora- 
tion of the use of zinc in the manufacture of many fin- 
ished products. This action is in line with the general 
policy of the board to permit the use of scarce materials 
if the result is to conserve material in greater demand 
effect a saving in manhours, or enable the manufacture 
of a better product. The restoration was effected by 
amending Conservation Order M-11-b to add a number 
of items to the list of exceptions to the limitations in- 
posed by the order. Among these items are included 
coal stokers, domestic electric ranges, dry cell batteries 
and_-portable electric lights, electric fans, motorized fire 
apparatus and protective coating or plating of zinc on 
loose leaf metal parts and units. 


Transfer of Production Quotas. WPB announces 
that production quotas may not, as a general rule, be 
transferred from one person to another under any aif 
cumstances, except in connection with the transfer of 
a business as a going concern or with the express per 
mission of the War Production Board. 

This general rule, however, does not prevent the 
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PHOTO COURTESY ELECTRO-VOICE MianOPHONES 


Out of a wide range of tough molding assignments relating to. war 
work, the little earphone of this Signal Corps outfit was one that required 
more than usual study by the Imperial Molded Products engineering 
department. 


This molding job was a very delicate one as it was necessary to hold 
the diaphragm position within + or — .001 inch. The molding was 
further complicated by undercuts and the use of side cores. Very fine 
threads—40 to the inch—had to be molded on the body and cover. 


The successful solution of this earphone molding’ job on a practical 
commercial basis is one more indication of the technical service that is 
available to you through the Imperial Molded organization. If you require 
a molding service organized to handle tough assignments, as well as the 
ordinary run of molding work, we shall be pleased to work with you— 
subject, of course, to present day limitations imposed by war work. 


IMPERIAL MOLDED PRODUCTS CORP., 2921 W. Harrison St., Chicago 12, Ill. 


aba 
Ya 


@ The plastic parts for the ear- 
phone shown here in actual 
size were produced for the Sig- 
nal Corps under a sub-contract. 
This earphone was purposely 
made extremely small so that a 
gas mask can readily be used 
over it. 

The new earphone actually 
gives better reception than the 
older types. It carries all the 
vibrations to the ear and ex- 
cludes outside noise to a large 
extent, because it fits right into 
the ear. 


BULLETIN K-200 will give you 
many interesting details about 
Imperial Custom Plastic Molding. 


Your request will bring a copy. 



































Red lines illustrate how BALDOR Streamcooled Motors are kept 
COOL and CLEAN by forcing air over the entire exterior of 
motor frame, assuring efficient, constant, non-clogging ventilation. 







Where several types of motors 
are required, Baldor all-pur- 
pose, Streamcooled, totally-en- 
closed motors will do the job. 
Protected against: 









DIRT 

DUST 

FALLING OBJECTS 
DRIP-PROOF SPLASH-PROOF 






Ratings '2 to 20 H. P. 
Be sure you have BALDOR Bulletins on file 





BALDOR ELEctric COMPANY 


GENERAL OFFICES: ST. LOUIS 
District Offices in Principal Cities 























transfer of authorized production scenedules, which are 
included in the scope of the general term “quota,” in 
connection with the transfer of an allotment permitted 
by paragraph (g) (1) of Controlled Materials Play 
Regulation No. 1. If one person has several establish. 
ments, he may distribute his quota among them as he 
sees fit, unless his quota was acquired in connection 
with the transfer of a business as a going concern. 

These general rules contained in Priorities Regula * 
tion No. 7A, as amended March 21, also indicate that 
no person may transfer to another a preference rating F 
or any right granted by a specific authorization of 
WPB, except where such a move is part of a transfer ff 
of a going business. Such transfers must be distin- [By 
guished from the use (application or extension) of Bi 
preference ratings for the purpose of obtaining mate FF 
rials or products. When an entire business is trans. 
ferred as a going concern to a new owner who continues fF 
to operate substantially the same business in the samefi 
establishment, using substantially the same trade mark 
and trade names, if any, all rights and obligations underfiig 
WPB orders and regulations that applied to the busi-[iiy 
ness before the transfer continue to apply after transfer 
has been completed. 

Business, under the new ownership, has the same 
quotas, preference ratings, allotments, authorized pro- 
duction schedules, specific authorizations, and_ other 
rights and duties created under WPB orders and regt- 
lations as it had under the previous ownership. The 
previous owner may not at any time use any part of 
the quota of a transferred business for any other part 
of his own business. If a business is not transferred 
in its entirety, but is divided up in any way, application 
must be made to WPB for a determination of quotas 
and other rights and duties under WPB orders and 
regulations. Priorities Regulation No. 7A also ind- 
cates that WPB orders that place restrictions on the 
transfer of specific materials or products do not apply 
to transfers that are part of transfers of ownership 0 
a business as a going concern. WPB approval neeé 
not be obtained for such a transfer of such specifi 
materials or products. 

If these rules work an exceptional hardship in an) 
particular case, an appeal may be filed with WPB for 
relief. An appeal for the transfer of a quota should be 
filed as an appeal from the order imposing the quota 
by the person who wishes the quota transferred to him 
If the person from whom it is to be transferred agrees 
to the transfer, he should join in the appeal. 






























Incandescent and Fluorescent Lamps. Manufat- 
turers of incandescent and fluorescent lamps may, in the 
immediate future, expect to continue to use tungste 
and molybdenum at the present rate, WPB officials have 
told members of the Incandescent and Fluorescetl 
Lamp Industry Advisory Committee. Very itt 
change in the production of these metals is anticipate 
at present. 

IAC members indicated that manufacturers are catd 
ing up on back orders for telephone switchboard lamp 
It was said that WPB directives, instructing each mail 
facturer to set aside specific percentages of his switdl 
board lamp output to fill orders from the various class 
of users, had proved highly efficacious. 
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“Out of another world” 
comes an amazingly better 
Liquid Handling Pump 


To look at it you wouldn’t see much to “ah-h” about. 

It’s small. Weighs less than 4 pounds. But when 
you note its capacity... its efficiency curve... its 
performance record ... then you begin to take notice. 

You see, we designed this pump for operation in 
another world, high in the heavens. . . in rarefied, 
subzero atmospheres...for planes demanding fuel to 
maintain speeds of five miles per minute and better. 

Pesky things can, and did, happen to pumps up 
there. But no more...since we perfected engine- 
driven pumps with relief and by-pass valves that 
maintain efficiency regardless of temperature... 


since we perfected fuel pump refinements which 


SEND FOR THIS BOOK “Pressurized Power and Controlled 
Flow by PESCO"’. This book pictorially tells the story of PESCO 
equipment, manufacturing facilities and engineering service. A copy 


will be mailed promptly upon request, 


handle “dry” high-octane aviation gasoline at close 
to 100 per cent volumetric efficiency ...since we 
developed a motor-driven booster pump with a new 
impeller which is approximately 20 per cent more 
efficient on a power consumption basis than any other 
now in use on centrifugal pumps of equivalent size. 

By mastering these and many other aircraft pump- 
ing problems, PESCO can give you fluid handling 
equipment of entirely new performance. Equally im- 
proved PESCO equipment is also adaptable for all 
types of pumping needs; hydraulic, air, vacuum and 
liquid. May we tell you more about PESCO Pumps 
and PESCO Engineering Service? 


WRITE TO... 
PESCO Products Co. 
Industry Service U 

11610 Euclid Avenue 
Cleveland 6, Ohio 











WELDING CABLES 










(Continued from p. 118) 
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supposed to meet combined heating and voltage require- 
| ments. In most cases, sizes in these tables are either 
| too small or too large. For instance, although one 



















| ot etl r 
“a eT | table states it is based on 4 volt drop, actual values 
MULTI-POLE vary from 2.7 to 11.8. Avoid extremes. 





It must be remembered that tabulations as shown 
SMALL and POWERFUL | are for new wire. As strands wear and fracture, the 
The Sensitive G-M Type 27 relay answers many | resistance of the cable increases. This affects both 
problems requiring small, multi-pole relays in heat and voltage, since more heat is generated in the 
electronic Circuits. - small — “s pelin saad | cable and voltage drop is greater. If there is plenty 
mructon, extreme eficienc) and high contact | of spare capacity, this may not matter—but when equip. 
mobile equipment where vibration is encoun- | ment is worked to the limit this gradual deterioration 
tered. Designed for permanence of adjustment. | must be watched and correction made for it. 


Temperature; humidity; elevation; salt spray test; | Although each plant has its own individual problems 
to usual aircraft specifications. Two actual ex- 












amples of type 27 characteristics are: | and experience, it is generally good practice to:— 
1. Type 27, specification 12700, single pole single throw Carry a minimum number of styles and sizes of 
relay—contact pressure 50 grams minimum; accelera- cable, using specialized leads only if (1) they 







tion 10g.; coil power 90 milliwatts at 25° C. ambient; 
contact gap .010 inch; weight 5% ounces. 

2. Type 27, specification 12746, three pole relay with two 
double throw contacts and one single pole normally 
Open contact+contact pressure, 30 grams minimum, 


properly ; 
acceleration, 10g.; pick-up 3.75 milliamperes maxi- Keep leads short, within the 30 ft. usuall E 
mum with 10,550 ohm coll (148 milliwatts); contact Pp O ft. u y sup 


gap .010 inch; weight 5% ounces. plied ; 

Comparable relays with a variety of contact forms and coil | Be sure that connections on lugs or quick-change 
resistances can be supplied. We invite your inquiries. | ‘ueiinnee eile tight . 

Use the right size cable for the specific job; 

On ac. sets, tape ground and hot leads together— 
| 
| 
| 







are used in sufficient quantity to be justified, and 
if (2) men are well enough trained to apply them 
















or preferably, for long runs, use two-conductor 
cable ; 

Check voltage drops regularly to keep track of 
the condition of cable and to assure proper gen- 
erator settings ; 

Cut out sections of cable with bad covers or cop- 
per, placing new terminals where necessary to 
salvage the shorter lengths; 

Finally, in using welders on unusual jobs, consult 
the manufacturer (as suggested for ASA stand- 
ards for welding machinery) if there are dam- 




































aging fumes, dampness, excessive or gritty dust, fA 
| steam, excessive oil vapor, explosive gases, salt Ps 
air, or abnormal vibration or shock. 
ne 
D FFERENT FACTORS EMPHASIZED pl: 
Sal 
ESISTANCE welding cable takes the power from i 
transformer to gun. Here again the same § 
| factors must be considered as in arc welding, but their !"' 
relative importance changes. Durability and flexibility 
are as important as before, although frequently the de- 0 
mands in these regards are not as severe as in art Bha 
welding. But voltage drop in ac. resistance welders § 
(to which our electrical discussion will be confined) 
must be given first consideration. ” 
There are two reasons why voltage drop is so im- {tin 
portant : currents are in thousands of amperes, and load fF .5¢ 






voltages are so low that the drop in the cable, instead 
. of being a few per cent, may be 90 per cent unless cable 
WEST VIRGINIA PULP & PAPER COMPANY specially designed for the purpose is used. 

Pak As ; ra ' . The heavy current also makes the kick factor promi: 
nent. The lashing back and forth of cables may caus 
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“MOISTURE” CHART 


Showing how resistance is increased in 
one type of Durez phenolic over another.* 


TYPE EXPOSED TO WATER eon TO roa TENT AIR 


OF 
MATERIAL 


A DUREZ 
“GENERAL 
PURPOSE” 
PHENOLIC 


A TYPICAL 
OuREZ 
“SPECIAL 
PuRPOSE™ 
PHENOLIC 
iN WHICH 
RESISTANCE 
MAS BEEN 
INCREASED 


*All exposure tests were made at room | All exposure tests wore made at roomtemperstus, 


When it's 
"WATER WATER 
EVERYWHERE” 


A subject of frequent discussion 
among radio and electrical engi- 
neers is the resistance of various 
plastic materials to moisture and 
saturated air. Field and laboratory 
data from our own files provide 
interesting reading on the subject. 


Our laboratory skill and experience 
have brought forth phenolic plastics 
which are practically unaffected by 
moisture conditions. True, some- 
times other properties may be sac- 


riiced. Yet an ideal compromise 


is usually worked out to everyone’s 


complete satisfaction. 


One case history shows that a 
Durez phenolic finally proved to be 
the answer to an insulating prob- 
lem for a part exposed to high 
humidity. 


In another instance a Durez phe- 
nolic eliminated warpage. The 
manufacturer had been having con- 
stant trouble in maintaining the 
fixed spacing of integral parts in 
the presence of moisture. Resist- 
ance to warpage is obviously im- 
portant for both electrical and 


mechanical reasons. 


Just to pick another experience at 
random, a Durez phenolic was 
chosen to safeguard surface appear- 
ance because a hard Durez surface 
resists abrasion and scratching. 
Absorption is often increased when 
the surface is damaged. 


The chart shown above illustrates 
how moisture resistance is increased 
in one Durez phenolic. More 
complete data is available on this 
phenolic and scores of others, and 
we should be glad to send all of it to 
you. At any time a Durez repre- 
sentative is glad to sit down with 
you for a discussion of any plastic 
material problem, and our techni- 
cal data is always at your disposal. 
Durez Plastics & Chemicals, 
Inc., 65 Walck Rd., North Tona- 
wanda, N. Y. 
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One of the 1800 vehicles operated by METROPOLITAN DISTRIBUTORS, INC. 
Boots Nuts were tested on trucks like this 


HEREVER vibration loosens ordinary 

fastenings, Boots Nuts hold firm and 
safe. That’s why, after the war, they will do 
away with the need for periodic tightening 
jobs. That’s how they will minimize main- 
tenance costs. 

Since Boots Self-Locking Nuts are one- 
piece, all-metal, they are not affected by the 
corrosive action of oil, water and chemicals. 
Another advantage—they can be used again 
and again without accelerated locking loss 
of other self-locking nuts. 


8 SELF-LOCKING NUTS 


Beets Alrereft Nut Corporetion + General Offices, New Caneen, Conn, 












ADJUSTABLE-SPEED DRIVE 
FOR A-C. CIRCUITS 
SPEED RANGES up to 16 to 1 SIZES 1 TO 30 hp. 












QUICK STOPPING. 


Obtained electric- 
ally from speed ad- 
juster handle or stop 
button. 


SPEED CHANGES. 


Speed adjusted 
smoothly over a wide 
range while machine 
is in operation. 


SMOOTH ACCELERATION. No clutch- 
es. Smooth acceleration and deceler- 
ation to protect light material in motion. 


SLOW FOR THREADING and INCH- 
ING. Safe for setting-up and for close 
inspection in process. 


ALSO: A direct space-saving drive; speed-control convenience 
without limitations; reversing; start and stop without interfering 
with speed setting; ample storting torque. ° . 


Send for your copy of Bulletin 311 — FREE 


RELIANCE ELECTRIC & ENGINEERING CO. 


1088 IVANHOE ROAD CLEVELAND, OHIO 
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a marked slowing and inaccuracy in production. This 
effect is closely related to excessive voltage drop: the 
same special low-reactance cables that reduce voltage 
drop also remove the kick. 

The very thin sections of ordinary steel that were 
processed in the early days of resistance welding, were 
joined with low current. Electrically, this was simply 
an extension of arc welding—so similar cables were 
used. As currents increased, heavier cables were used, 
with thinner covers for better air-cooling. The still 
heavier currents demanded for welding thicker sections 
and more difficult materials, made air-cooled cables so 
clumsy that they were replaced with water-cooled, 
single-conductor types which are still used to a certain 
extent satisfactorily. 

With such high currents, the kick and voltage drops 
became bothersome—both being due to the high re- 
actance of the cables. Some welders improved this 
condition by making up interleaved cables, on the prin- 
ciple that a current divided into two parallel paths as 
it goes to the gun, and placed in between similar paths 
that carry current returning to the transformer, have 
much lower reactance. Such cables may be made up 
and repaired but are limited to air-cooled capacities. 


ANOTHER AVAILABILITY 


OMBINATION of low reactance with the high 
ee ratings made possible by water cooling is in a 
patented interleaved cable that carries the divided-path 
principle one step further, providing special terminals 
that accommodate hose so that water can circulate 
through the stands of six ropes; and in a concentric 
type consisting of an outer layer of copper over a hollow- 
core, water-cooled cable. 

Because the copper for both hot and return paths 
must be enclosed in a single cover, such cables are 
stiffer than ordinary two-wire leads—by an amount 
whose importance depends on the work being done. 
The superiority in other characteristics, however, is so 
outstanding that they are rapidly being adopted by the 
industry. Modern guns are designed for kickless cable, 
and each year many old style guns have adaptors built 
to receive them. 

The same rating and load factors discussed for arc 
welding cable. apply here, but duty cycles are so vari- 
able that it is not practical to prepare a simple table 
of cable sizes. In the days of single-conductor cable. 
it was customary to use 200,000 circ. mil with 50 
kva. transformers, 400,000 circ. mil with 100 kva., 
and 1000 for 150 or higher. Voltage drop was taken 
care of by simply building the supply transformer with 
a high enough secondary voltage to meet any demands. 

In water-cooled cables, the covering causes most of 
the stiffness, since it must be heavy enough to with- 
stand maximum water pressure. Usually a three-layer 
hose is provided: % in. thickness of steam-hose stock; 
two-ply woven fabric for strength; and a % in. outer 
layer that is tough and chemically resistant. The 
proper merging of these elements depends on the hose- 
maker’s art: cable makers are always looking for the 
ideal combination of flexibility and strength. 

As to the flexibility of the wire portion, an exten 
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TS enlarged section shown above is a 
photomicrograph of a pencil-line drawn 
through the printed figure “5” on an INTER- 
NATIONAL Business MACHINES accounting 
machine card, 

A pencil mark such as this, 
being composed of particles of 
graphite, can be made to func- 
tion as a conductor of electricity. 

IBM has developed an inge- 
nious electronic device in which 
this principle is used. Steel 
wire brushes, sweeping across 
the cards, pick up the tiny 
electric currents that are made 
to flow through the graphite 
pencil marks, and pass them 
along to a set of sensitive RCA 
electron tubes which amplify 
these very small currents so 
that they can be used to actu- 
aic the control relays of the 
card punching machine. 

Compared to previous man- 
ua! card punching operation, 


this electronic IBM ‘‘Mark 





International Business Machines 
"Mark Sensing Attachment" 
for IBM's Type 513 Automatic 
Reproducing Punch. Cover 
removed to show 20 RCA 
25L6GT/G Beam power Am- 
plifier tubes. On other side of 
machine are 10 more RCA 
tubes of the same type. 


Sensing Attachment” not only eliminates 
human errors at the key punch, but speeds 
up card preparation to a rate of 100 cards 
a minute. 

Probably right in your own plant, RCA 
electron tubes can perform 
some counting, sorting, control, 
measuring, or other function 
better, faster, more accurately, 
or more economically ‘‘the 
electronic way” than it is being 
done today. Why not write us 
so that we can refer you to the 
equipment manufacturer best 
fitted to solve your particular 
problem? Or our own tube engi- 
neers may be able to help you. 
For the Magic Brain of all elec- 
tronic equipment is a Tube... 
and the fountain-head of modern 
Tube development is RCA. 

Meantime, may we send you 
a free copy of “Electrons in 
Action at RCA,” an illustrated, 
32-page, practical booklet. 
Please write to RCA, Commer- 


Electron Tube can “sense” a pencil mark 


cial Engineering Section, 624 South Sth 
Street, Harrison, New Jersey. 


Buy More War Bonds 
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Tr superior skill of American pilots is 
winning air battles on every fighting front. 
In the same sense, it’s the superior skill and 
the long experience of Sinko Plastic Engineers 
which are responsible for the extraordinary 
success of so many intricate Sinko Injection 
Moldings. 


Sinko has been making better tools and 
dies for 25 years .. and better injection mold- 
ings ever since thermoplastics were intro- 
duced. Small wonder we’ve developed supe- 
rior methods and techniques, an unsurpassed 
knowledge of simple and intricate steel re- 
inforced injection molding. Many peacetime 
products we’ve made have helped to capture 
coveted markets. For your own best interests, 
discuss your post-war plans and products 
with a Sinko engineer, NOW ! 


SECO Ot ee ee en cee eB 


351 NORTH CRAWFORD AVE., CHICAGO, ILL 











sive study of single-conductor cables shows that, sub 
ject to the durability requirements of the copper, bette: 
results were obtained with a multi-layer concentric 
rope lay cable, rather than with the cable made of 7 
ropes composed of bunched strands that is conven 
tionally supplied. 

The commonest cause of normal failure in single- 
conductor cable is fracture of many copper strands. 
Strand needles may be carried along in the water 
stream and plug the opening, eventually stopping water 
flow and burning out the cable. There are two thoughts 
on overcoming this: one, to chamfer the opening from 
the terminal to the outlet water stem, making a funnel 
that spins the needles and throws them headfirst out 
of the cable; the other, extending the outlet stem into 
the terminal for a half inch or so, providing a trap for 
the needles. The latter will probably plug after the 
needles reach the level of the pipe end; in the former, 
there is some chance of plugging at any time. 

This form of deterioration is caused more by abrasion 
than by crystallization and implies that heavier strands 
should be used than the usual No. 34 carried over from 
arc-welding. One manufacturer produced cable with 
No. 27 strands, wrapped into 61 ropes, and cabled with 
long lay. With practically no effect on flexibility, cable 
life was multiplied several times. 

Here are some suggestions for maximum satisfaction 
with welding cables. 

Keep cables as short as possible ; 

Use minimum number of sizes and lengths ; 

Specify terminals that will fit the maximum num- 

ber of pieces of equipment ; 

Provide counterbalancers for guns to carry all the 
weight on them. Slings are cable enemies ; 

If very sharp angles must be turned, consider the 
use of two cables in series, connecting the ter- 
minals at the desired angle; 

Provide boots over cable where there is constant 
wear. 


Among those organizations providing air-cooled and water- 
cooled welding cables are: Anaconda Wire & Cable, American 
Steel & Wire, Crescent Insulated Wire and Cable, General Cable, 
General Electric, Lincoln Electric, Okonite, Paranite Wire & 
Cable, Progressive Welder, Mackworth G Rees, John A. Roe- 
bling, Rome Wire & Cable, Simplex Wire & Cable and Univer- 
sal Power companies. 


GERARD SWOPE, President, General Electric Co. 
(in the 52nd annual report to stockholders )— 

“The efforts of the company’s management groups 
have been coordinated in preparation for the resump- 
tion of regular commercial activities as promptly as 
possible at the conclusion of the war. These efforts 
were continued and intensified during 1943 wherever 
it was possible to do so without interfering with war 
production. By the adoption of such programs, which 
provide for the development of new materials, new 
products, and better methods, and the improving and 
broadening of established lines of business, the com- 
pany hopes to be able to continue the full utilization of 
its facilities and manpower in supplying the demand for 
those electrical goods and services which contribute so 
importantly to the American way of living.” 
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How to Outtflank a Future Flaw 


BOOBY TRAPPED! 


Have you read the Hunter Data 
Book? Copies of this bbok—crammed 
with helpful engineering data on 
the design and performance of 
springs—are at the elbow of engi- 
neers working On war products. 
Much of this information can’t be 
found elsewhere. Your signature on 
your company letterhead will start 
acopy your way—at no cost to you. 


& 


ae 


- 


AYBE you're not thinking about the 

future as you read this ad. But suppose 
you are—and you have a world-beater of an 
idea cooked up for post war release. Into it 
you’ve poured midnight oil, imagination, and 
just plain sweat. To make it work let’s say 
you need one or more springs, Now, springs 
are usually inconspicuous little parts, so there 
is a temptation to underrate them. We hope 
you won’t make that mistake because guess- 
work and luck don’t make the kind of springs 
you can depend on, No, the springs you want 


QUALITY CONTROL OF SPRINGS AT VARIOUS STEPS IN 


MANUFACTURE, At Hunter—all precision springs are subjected 


—throughout the various manufacturing stages—to quality con- 
trols based on statistical methods. The normal distribution curves 
(below) illustrate the progressive decrease in deviation and cor- 





A ¥ 

| Wal 
, | ie) 4 
. r i - & 

: i # 3 é a 

\ 2 2 a Be 





HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 





should be as meticulously designed as your 
product or machine, Hunter (and other good 
springmakers) brings to focus on your spring 
a thorough understanding of the mathematics 
and metallurgy of springs, years of experience 
and research, ingenious methods of testing 
and inspection. . . and often specially devised 
instruments and exhaustive reports diagnos- 
ing or predicting spring performance, In a 
critical spring the scientificspringmaker never 
guesses. That’s why wecansay confidently you 
can stake your reputation on a HunterSpring. 


responding increase in precision in these manufacturing steps. The 
quality control chart (ASA standards), used in conjunction with 
larger scale periodic sampling during manufacture, detects or 
predicts manufacturing variations, eliminates waste ond assures 
you springs which are okay for your application. 
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MOTOR CONTROLS 
(Continued from p. 94) 


| tion, smaller inventory and less engineering expense. 
| This may not be true of the larger devices which are 
| practically made up on special order, but with the in- 
| creased use of such units in our new light metals and 
| chemical industries there can be a strong argument for 
| unification of design for medium and small size appa- 


B 





Cross-wound coils produced singly or in 
multiples at rates 2 to 3 times greater! 


Intermediate frequency transformer coils, antenna 
loading coils, radio frequency choke coils, antenna 
plate choke coils and other small inductances can be 
wound up to four at once on the Universal No. 84 
Coil Winding Machine. 


Automatic stopping. Highly accurate wire-turn 
counter stops machine at completion of coil group. 

Uniform winding. “Gainer mechanism” posi- 
tively places spaced or close-wound wire turns in any 
required location. 


Quick change-over. New “Strap-type”’ tensions 
with calibration feature provide accurate tensioniz- 
ing of wires from No. 19 to No. 42. Wire guide holders 
are readily adjustable for different coil positions. 


Durability. Simplicity of design and rugged PECIALIZED switches enable unusual performance. 
construction result in long life. Many No. 84 ma- A—Rotary switch handling 1 to 4 primary and 12 


chines being used today by radio equipment manu- secondary contacts. Circuits are opened and closed within 
facturers have been in service since 1930. 4 deg. motion of the cam. Rating 10 amp. at 12 volt. 
f ; E Weight 4 oz. B—Interlocked selector switches where 

a eee se sonmeaed - one switch controls main contact and combinations in 

Guiter-wound ‘colle for heavy duty — pre-determined and locked sequences. Enables 5 stages of 

Bulletin 98 brilliance wher used for aircraft lighting. Settings cannot 

Spool-wound coils without insulation be- be changed until circuits have been interrupted. C— 

cee —— ee ' Rotary switch for panel mounting and held by but a 

ee mae ee ae single bolt. Contacts rate 10 amp., 125 volt ac., or 2 amp. 

at dc. Breakdown voltage is 2500 volt dc. by the springs 
and 4500 from springs to frame. D—Panel mounted 
; selector switch that is water tight, dust tight and oilproof 
through the sealing action of the packing gland which 

surrounds the operating shaft. E—Bellows type switch 

1 AI lV a R S “Ve W | AI iW} | | FE iF 1H) M ny N y which provides the programming of a series of operations 
in desired sequences. Adaptable to specification else- 
P.O. Box 1605, Providence 1, R. I. where but originally developed to handle electrical 


. : sequence in relationship to the ascent and descent ot 
A Wide Range of Winding Machines for a Wide Range of Coils a moving plane. 
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Greater Stamina, 


Longer Life, Extra Safeguards 
built into 


SUNLIGHT MOTORS 


The wide acceptance 
of Sunlight fractional- 
horsepower motors by 
many leading appliance 
manufacturers is largely 
due to this Dan Sunlight spares no 
amount of effort ... mo amount of ma- 
terials .. . no amount of research and 
engineering skill . . . to make the finest 
electric motors within the bounds of 
human and mechanical achievement. 


To prevent starting-strain, Sunlight en- 
gineers have designed-in up to three 
times the full-rated starting capacity. 
To give extra protection against short- 
circuiting, all windings are impreg- 


nated with an extra-heavy coat of di- 
electric insulator. To reduce heat-gen- 
eration in the windings—a common 
cause of motor failure—full-gauge cop- 
per wire is used throughout. To pro- 
vide smooth, trouble-free performance, 
bearings are the finest made: diamond- 
bored for microscopic smoothness; set 
in cast-bronze journals; self-oiling for 
the life of the motor. 


This spirit of perfectionism, plus broad 
engineering experience and extensive 
manufacturing facilities, explains why 
Sunlight motors are used year after 
year by many of America’s most exact- 
ing manufacturers of household ap- 
pliances. 


SUNLIGHT MOTORS FOR: 
AIR COMPRESSORS * WASHING MACHINES * POWER-DRIVEN BENCH TOOLS 
IRONERS + MILK SEPARATORS + MILKING MACHINES + FURNACE BLOWERS 
STOKERS + Oll BURNERS * WATER PUMPS + REFRIGERATORS + VENTILATORS 
AND MANY OTHER APPLICATIONS 


Keep Backing 'Em Up — WITH WAR BONDS 


SUNLIGHT MOTORS 
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GUARD Present Equipment 


with New Circuit Protection 


| 





A— 1075-F Extractor Post. 

F—1004 8 AG Fuse, 1/8 amp. 

E—1001 8 AG Fuse, 1/100 ame. 

B—1212-B 4 AG Fuse i 

D— 1011-B Fuse Clip for 3 AG Fuses, 1/4” dia. 
Mounting. 


OME specialized 
C1010 1 pole, 8 AG Fuse 


relays. A—Com- 
bining light weight, 
rigid construction and 


high operating efh- 
ciency. Intended for 
use in control circuits 
for aircraft landing 


Fron 
Tiong 4 REPop, 
Cult, any New eg oN Fou 
ca tein PMENT 9g 
any Casey | 48 stil Hg 
mn . a. 
i 


“QUICKER THAN A SHORT CIRCUIT” 


PROTECTION FOR TODAY—AND TOMORROW 


Littelfuse units for most efficient safeguard- 
ing of circuits, machines, and instruments 
have been improved and multiplied. Never 
before was electrical protection so depend- 
able, or of so wide a range. 


NEW FUSING THROUGHOUT 


New fusing of all electrical equipment is 
one of the best supports of present service 
that must be prolonged. New Littelfuses 
mean prevention of short circuits, costly 
burnouts, and damage by inexperienced 
operators. 

Whatever your problem in circuit protec- 
tion, Littelfuse will be glad to counsel 
with you. 


LITTELFUSE INCORPORATED 


4757 RAVENSWOOD AVE., CHICAGO 40, ILLINOIS 
260 ONG ST., EL MONTE, CALIFORNIA 





lights, fuel pumps 
and gun firing con- 
trols. Weight is less 
than 0.6 lb. Under a 
surge load con- 
tactscan with- 
stand 400amp. 
without inju- 
ry. B—Main- 
taining con- 
stant contact 
pressure de- 
spite slow vet- 
iation in coil 
current and 
then function- 
ing with a 
positive, snap 
action. Will 
operate on_as 
little as 10 
milliwatt in 
its coil circuit. 
C — Opening 
and closing af- 
ter a preset 
time interval 
on impulses as 
short as 1/40 
sec. the power 
eat Gu it 
is here closed 
through relay 
action and 
opens after 
the preset in- 
terval. 


ratus such as can be sold in reasonable quantities. In 
this connection there are already available oil immersed 
starters (Nema Type VIII) which are explosion re- 
sisting even with the oil omitted, and among the smaller 
devices a pushbutton station is now listed in one en- 
closure for use in Class I Groups C and D, and Class II 
Groups E, F and G hazardous locations. 

Improvements in the painting and finishing of control 
components will not take long after restrictions upon 
the use of familiar and necessary ingredients are re- 
moved. The use of high quality finishes as standard 
will largely eliminate the necessity for those special 
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... MAKE ALL KINDS OF TRACING 
REPRODUCTIONS WITH PEASE CONTINUOUS 
BLUEPRINTING-PROCESSING MACHINES 


. rd ” 
Pease “K" Continuous Wet Direc 
Process Developing Attachment fo 
complete Continuous Blueprintis 
and Processing Machines. 


Pease “‘700" Continuous Whiteprint 
(Dry Direct Process) Developing 
Machine only. : 


Pease 22.16" 

Continuous Blueprint- 

ing and Processing Machine 

has an actual i 

of 20 feet per minute. Pease “'22"’ (not 
illustrated) has a speed of 30 feet per minute. 


BLUEPRINTS with sharp white lines and dark blue back- 
grounds . . . also Blueline prints with clear cut dark blue lines 
on clean white backgrounds are made better and faster, 30 
feet per minute with Pease “22” (not shown). What is more, 
they are made at lower cost . . . as low as one cent (and even 
less) per square foot of finished prints on Pease Continuous 
Blueprinting and Processing Machines. 


BROWNPRINTS (Negatives) and Brownline prints instead 
of Blueprints are made on Pease Continuous Seendioticg: 
Processing Machines by simply using Negative Paper and 
utilizing the quick change Chemical Applicator System to 
change from Potash to Hypo. Pease Machines are the onl 
ones, to our knowledge, wherein Hypo is applied to bo 
sides of the paper thus producing superior color. The prints 
are then dried in the continuous drier. 


WHITEPRINTS (Dry Direct Process) are efficiently made by 
exposing Pease Multazo Whiteprint paper, or any other Dry 
Direct Process paper, in any Pease Printer, after which ex- 


sure the prints are eae in a separate, table style, 


ease “700” Continuous Multazo oe (Dry Direct 
Process) Developing Machine (illustrated at left). 


WET DIRECT PROCESS PRINTS are made by threading the 
Wet Direct Process paper through the Printer and the Pease 
“K” Continuous Wet Direct Process Developing Attachment 
(illustrated at left), which is firmly bolted to the printer and 
which consists of a developer tank, tray and rolls. The — 
are then carried over the drier, through the wind up device 
which delivers them at the back of the machine. 


PEASE FEATURES . . . Sliding ““Vacuum-like’”’ Contact smooths tracings, 
prevents errors in printing ¢ Three Speed Lamp Control provides 
operation at 10, 15, or 20 amperes, minimizes running speed and drier 
heat changes ¢ Actinic ‘‘No-Break”’ Arc Lamps burn 45 minutes without 
breaking arc, resume instantaneously ¢ Horizontal ‘Floating’ Water 
Wash floats prints free from tension, prevents wrinkles, stains, bleed- 
ing @ Quick Change Chemical Applicator System economically allows 
change from Blueprints to Negatives in 30 seconds ¢ Eight-inch Diam- 
eter Drying Drums, thermostatically controlled, heated by gas or 
electricity, dry prints ‘flat as hung wallpaper.” 


PEASE SENSITIZED PAPERS are completely dependable for superior 
Blueprints, Blueline Prints, Brownprints (Negatives), Brownline Prints 
and Multazo Whiteprints (Dry Direct Process). Of course, Papers 
produced by other manufacturers may also be used satisfactorily. 


Write for Literature and Prices ... No obligation, of course. 


THE C. F. PEASE COMPANY 


2605 WEST IRVING PARK ROAD + CHICAGO 18, ILLINOIS 
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Ohio Torque Motors are employed to release 
brakes and hold them open operate gates 
and doors . . . turn valves . . . operate clutches 
. . . close and open switches . . . any job a solenoid 
or power cylinder can do. 


They can be stalled for the length of time to suit 
the work cycle for which they are wound and not 
burn out, nor even over-heat. 


Ohio Torque Motors are silent. Made for any 
power from 1 oz. ft. to 100 oz. ft., equal to 1-16 
ft. Ib. to 7% ft. Ibs., and to operate on one- 
two- or three-phase A.C., or up to 250 volts D.C. 


What is your problem? 
OHIO MOTORS INCLUDE 


Split-phase Induction to 1/3 HP 
Direct Current to 1 HP 

Capacitor to 2 HP 

Polyphase to 2 HP 

Aircraft Motors 

Shell Type to 7 1/2 HP 








Torque to 100 oz. ft. 

Shaded Pole to 1/30 HP 

Synchronous to 1/4 HP 

A.C. to D.C. Motor Generators 
to 500 watts 

High to Low Voltage D.C. 

Dynamotors up to 300 watts. 


The OHIO ELECTRIC MANUFACTURING Co. 


5905 Maurice Avenue 


Cleveland 4, Ohio 











ones currently listed by contro! manutacturers as op 
tional features at an increased cost of 20 to 50 per cen 
of the device itself, even in lots of 25. The higher cost 
results from the special handling which the order must 
have and does not fit in well with our system of mass 
production of standard items which has given us, even 
with higher labor and material costs, a leading place in 
world economy. The finishes of the future will be 
good : we may find that a steel switch cabinet has a phos- 
phate treatment, a baked-on red lead prime coat and a 
baked-on synthetic enamel. Of course there will be 
an increased use of aluminum for such purposes, since 
it needs less finish and will not rust around the knock- 
outs where paint is of necessity broken away. 

Numerous designs have been changed to make good 
use of paper, especially parts formed by low pressure 
molding methods with binders of molded plastic and 
cold setting types. Examples of parts so made include 
clocks and electric fuses. Certain methods of impregna- 
tion make such materials more moisture resistant than 
fibre, and they are frequently stronger than hot molded 
phenolics of an equivalent cost and smaller than wood- 
flour phenolics of equivalent strength. Paper parts 
have been manufactured for years, but they have usually 
been thought of as cheap substitutes for the more con- 
ventional materials. However, their present state of 
perfection gives them a permanent and respectable place 
on the design engineer’s list of approved materials and 
processes. Their use on certain low production items, 
where die costs could not be justified for phenolics or 
zinc alloys, -will result in improved products turned out 
at a lower cost. 

Plastic resin glue, strong, waterproof, and vermin 
resisting, as used in the manufacture of plywood for 
airplanes and other important military applications, has 
a number of uses awaiting it, as soon as it becomes gen- 
erally available. It can be used in conjunction with 
some of the paper products just referred to, which, by 
the way, may be extended to include cloth, wood veneers, 
and other materials, and it may also be used as a moist- 
ure resisting coating for parts subject to exposure in the 
tropics as it is not subject to attack by insects. 


KEEP AN EYE ON PLASTICS 


LASTICS in general will have an important part in 
a great many postwar products.* In particular, 
they will be used for enclosing cases for all kinds of 
electrical equipment. The chief limitation on this use 
is the die cost. By standardizing a number of items to 
take the same enclosure this objection may be overcome 
for larger and larger cases. This use is already popular 
with a number of manufacturers for pushbutton sta- 
tions, ranging from the least expensive “Start-Stop” 
station to those designed for Navy A service. 
Pushbuttons and related control stations which have 
been developed during the war will undoubtedly remain 
in essentially their present form. The tendency here 
is toward larger buttons, engraving the designation on 
the button itself, arranging the stations so the buttons 
can be turned to read correctly for vertical or horizon- 
tal mounting, and the use of plastic housings. One com- 














* See “Define Your Product’s Plastic Need, Here Is a Ma 
terial to Meet It,” February 1944. 
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MITCHELL-RAND INSULATION COMPANY, INC. 


eS Pa MYO ae 1 ay COrtlandt 7-9264 NEW YORK, N. Y. 


‘Fibergias Vaornished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS sila be bt Me a Mee er 
Insulating Papers and Twines al Toe te tet ed Asbestos Sleeving and Tape 

‘Cable Filling and Pothead Compounds Cotton Tapes, Webbings and Sieevings Extruded Piastic Tubing 

Friction Tape and Splice elle tol het Me ee Varnished Cambric Cloth and Tape 

'Tronsformer Compounds Insulating V ishes of oll types Mica Plate, Tape, Paper, Cloth and Tubing 
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WIRE CUTTER 


materials. 


ribbon stock. 
guard. 


gaged 


c¢20 


Will cut many wires at one time. 
Capzscity up to 1” round, or 3” flat insulation or 


For cutting insulated wires, cables and insulation 


Equipped with combination wire guide and safe- 
High grade tool-steel shear blades always en- 


Replaceable 34” shear blades can be reground to 
insure long life. 


Sturdy construction for heavy duty. 
Foot-pedal operated. 
Overall size 34%” x 10” x 6”. 


Write for complete informationand prices 


MANUFACTURING CO. 


eae: 
TOOLS - 


13136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 


Products of 


... PARTS manufactured ex- 
actly to the most precise 
specifications. 


Long manufacturers of com- 
ponent radio parts, MERIT 
entered the war program as 
a complete, co-ordinated 
manufacturing unit of skilled 
radio engineers, experienced 
ecgotton workmen and 
skilled rators with the 
most modern equipment. 


MERIT quickly established 


SF RIPFERS 


Ree 


its ability to understand | 


difficult requirements, quote 
intelligently and produce in 


quantity to the most exact-_ 


ing specifications. .-, 


Transformers—Coils—Re- 
actors—Electrical Windings 
of All Types for the Radio 


and Radar Trade and other 


Electronic Applications. 


ass 


~6- 


MO OT el ts reels 


311 North Desplaines St 


AND 


AND CUTTERS 


STAMPINGS 


CHICAGO 6, ILL. 








pany has produced an experimental quantity in attrac- 
tive colors. (Other companies producing switchgear 
and instruments have also given some consideration to 
the use of colors in their products.) 

There should be a greater use of 4-circuit buttons, 
These greatly simplify many control circuits (for exam- 
ple, 4-speed motor starters) but there has been a hesi- 
tation on the part of some manufacturers to put out 
such units. However, they are becoming better known, 


IRCRAFT 

transformer for 
within - the - plane 
adaptations of pow- 
er supply reflect 
notable design ac- 
complishments and 
greatly improved 
availabilities. A— 
This 35 kva. unit 


weighs but 25 Ib. as 
compared with 
familiar 37% kva. 
transformers which 
may weigh as much 
as 680 lb. B—Still 
further along the 
line of weight re- 
duction is this 8 
oz. lighting trans- 
former with an out- 
put of 30 volt amp. 
It will operate at 
all ambient temper- 
atures from 70 to 
minus 60 deg. C. 
The very low temp- 
erature rise of 30 
deg. C_ provides 
Operation up to 
50,000 ft. 


more companies are making them, and controls taking 
full advantage of their versatility may soon be expected. 

With the increase in the number of machine tool ap- 
plications which require jogging, an improvement can 
be expected in the type of control which has heretofore 
required a special relay, or “jogging attachment” on the 
pushbutton which had to be manually reset after brief 
interval operation to permit the motor to be run on 
3-wire control. Jogging pushbuttons will probably in- 
clude some dashpot or mechanical escapement which will 
automatically reclose the hold-in circuit. 

Small relays have been developed in extensive varie- 
ties for use on airplanes.* Some of these will find 4 
peacetime use, but it is recognized that the require: 
ments for civilian air transportation are quite different 
from wartime military planes. War planes engage 10 
dive bombing, and are subject to the shock of gun fire 
and bursting bombs, and must sometimes limp home 
under conditions of damage that produce extreme vibra 


*See “New Circuit Controls for Aircraft Reflect Wartime 
Specialization,” October 1943 and “What’s New In Aircraft 
Relays,” November 1943. 
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COMPRISE MANY DIFFERENT TYPES... 
WITH A WIDE VARIETY OF APPLICATIONS 


There are many commercial and industrial fields 
to which control devices may be applied. These may 
be electrical, electronic or mechanical, depending 
upon the specific problem. The exact type of con- 
trol is determined by our engineers after thorough 
study of the particular application. The devices 
may be made sensitive to changes in position, direc- 
tion, pressure, temperature, time, voltage, current, 
humidity, light intensity or color. EAD not only 
builds control equipment to fulfill existing require- 


ments but also builds special-purpose devices for 
which no previcus specifications exist. EAD makes 
components such as motors, relays, generators, 
switches, instruments, electrical parts, as well as 
complete equipment. EAD specializes in working 
with manufacturers of equipment to develop and 
supply special components with particular emphasis 
on light weight and compactness. EAD has the 
ability and facilities to design and manufacture 
precision control devices and components. 


Inquiries Invited 


EAD 


EASTERN AIR DEVICES,INC. 


An Affiliate of THE FRED GOAT CO. INC., Special Machinery Specialists Since 1893 
601 DEAN STREET BROOKLYN 17, WN. WV, 
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HELP FOR BUSY FINGERS 


that speeds” assembly 





KNURLED 
“UNBRAKO” 
SOCKET CAP 

SCREWS 


0 


Reg. U. S. Pat. Off. 


Fingers gear right to 
the knurling. This 
prevents slipping and 
lost motion and naturally 
saves time—speeds assembly. 
Knurling also permits locking of 
“Unbrako” Socket Caps—we'll gladly 
tell you how. Sizes: No. 4 to 14%” di- 
ameter. Send “Unbrako” 
Y. 

Knurling of Socket Screws originated with 
“Unbrako" years ago. 


OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. BOX 594 
Branches — Boston « Detroit « Indianapolis « Chicago © St. Louis » San Francisco 
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A power-task for EMC “Custom-built” Motors 


Sturdy, hard-working cleaning machines are important today 
in the production lines of many plants making precision 
instruments, gauges, bearings. Providing steady power for 
many. of these units are hundreds of specially built, EMC 
Fractional H. P. electric motors. 

Tiny EMC-designed power-packages, built to a wide variety 
of shapes and sizes, are operating thousands of units today, 
used in industry and in vital war equipment. Years of exper- 
ience, increasing progress in motor engineering, which made 
them leaders today in small-motor applications, are yours to 
use in important post-war planning. Call on EMC for a solu- 
tion to your new motor needs (up to 1/15th H.P.). 


ELECTRIC MOTOR 


CORPORATION 
1204 State Street, Racine, Wisconsin 





KE AY ’ SRT () 1 rr = 


FOR ALL |NDUSTRY 








catalog | 








tion. Our great freight and passenger air liners do not 
indulge in power diving, and they seldom travel more 
than a short distance except in perfect operating con. 
dition. At the same time, within their functional range 
absolute dependability is the paramount requirement, 
even though it be obtained at an increase in weight, 
For similar reasons most of them will have only minor 
industrial uses, but will be available for especially tough 
and unusual assignments wherever they occur; for ex- 
ample, on trucks, busses and tractors, which bounce and 
jolt, and on punch presses. riveting machines and looms, 
where shock and vibration are severe. 

There will be more mercury relays} (especially of 
the plunger or displacement type) used in industry 
Being small and completely sealed they are advan. 
tageous when only a single pole relay is required. They 
are also available with a time feature, providing delay 
on being energized, de-energized, or both. Mercun 
types operated by the tilting action of an electromagne 
provide multiple contacts which are completely seale 
from the atmosphere but, except in locations where thi 
is an advantage, they will be given strong competition 
by the conventional relay. Standard ac. silver contac 
midget types have shown a life expectancy running wel 
into 8 figures. 






















IMPROVED STARTERS 





HERE will be no great change in motor starters, 

although a number of desirable refinements are in 
the works, Pressure wire connectors are likely to be fur- 
nished as standard on more and more devices, with 
provision for the use of solder lugs if the customer pre- 
fers them. On controls generating quite a bit of heat. 
such as resistance type starters and secondary control 
for wound rotor motors, a reduction in the size of the 
enclosure will be effected by forced draft ventilation 
using small turbine type blowers which have recently 
been developed. These blowers will be connected to 
run only when needed, either by a thermostat or a rela) 
actuated by the current passing through the resistanc 
to the resistance of the starter. 

There will be an extended line of flush and _ yok 
mountings for starters to enable them to be built inti 
machines and to permit an exchange of manual an( 
magnetic starters with the same mounting holes and 
machine opening. Flush plates may be eliminated | 
the case of small machines by having the starters mount 
directly from the rear on a suitable yoke. 

Standardization of starter mounting dimensions, long 
considered desirable by the machine tool manufacturers 
has proceeded slowly. This is probably fortunate, {0 
we have seen a gradual shrinking of the size of across 
the-line magnetic starters which possibly would have 
been much slower if dimensions had been standardized 
However, there is now a feeling that sizes are quite ned 
the minimum until someone discovers a new principk 
for starter and relay design, and standardization is i 
progress to a limited extent. 

Standardization of Size 0 and 1 starters may be mot 
difficult, perhaps undesirable, for these are used mos 
extensively on special control panels where space ' 





























_ +See “Mercury Switches and Relays Offer Specialized Pe 
formance,” January 1944, 
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pre: You have seen the Ever-Lok many times and probably have used the “‘turn 

neat of the wrist’’ and heard the quick snap of the automatic locking device. 

E But do you realize that Ever-Lok is now available in a dozen differ- 

sien ent standard forms, that it can replace your present receptacles without 

ntl) new boxes and that it is a stock item readily obtainable through leading 

d to jobbers? 

* There is nothing complicated about Ever-Lok. Contacts are self 
aligning and provide positive grounding. It is impossible to connect up 
the wrong way. The all-steel casing is dustproof, corrosion resistant and 

rugged enough for the heaviest duty. 

Ever-Loks are also made for conduit, outlet box, flush and floor 
mountings, for reverse —or multiple service and weathertight if desired. 
Ideal for. portable equipment, test benches, outdoor applications such 
as communications and any service where interruptions must be avoided. 
iad Manufacturers of portable electrical equipment can insure continu- 
- fot ous service of their product by installing Ever-Lok as a part of the 
ross original equipment. 


od RUSSELL & STOLL COMPANY 
_ 125 BARCLAY STREET - NEW YORK 7, N. Y. 





yokt 


and 
and 
d in 


ount 


long 






ciph 
is if 











mort 





mos! 
ce i 










Pet 


MAY 1944 





INDUSTRY'S SECOND JOB 
May be your FIRST job now 


Doing first things first, 
American Industry forsook 
peace time production to con- 
vert quickly, efficiently to 
production of war products. 
It remains our “first” job 
until victory. 


However, industry’s sec- 
ond job, fast growing in im- 
portance, is to re-convert 
even more smoothly and effi- 
ciently back to badly needed 
peacetime products. 


Helping to smooth out 
snags in proposed peacetime 
production lines, Sta-Warm 
is equipped to aid post-war 
planners who have specific 
problems in heating, melt- 
ing, conveying or dispensing 
compounds, soft metals, 
glue, pitch, resin or similar 
materials. 


Sta-Warm engineering 
service, supported by years 
of specialized experience in 
handling compound heating 
problems, is available to de- 
signers or production engi- 
neers. 


NM CUE Tn 


If this is your job, or if you 
have a current problem in 
handling certain newly spe- 
cified materials required for 
the armed forces, get ac- 

quainted with Sta-Warm. 


Have you seen the new 
Sta-Warm product bulletin? 


STA-WARM 

ELECTRIC CO. 

565 WN. Chestnut St. 
Ravenna, Ohio 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 








generally at a premium, and there is an understandabk 
reluctance on the part of those whose units have the 
smallest dimensions to make any increase. On the 
other hand those with larger starters claim certain ad. 
vantages incorporated into their designs, and as they 
have probably built up at least a fair portion of their 
business on these advantages it would seem that both 
manufacturers and users would want these features 
retained if possible. 

There are certainly too many “dusttight” enclosures 
being manufactured to-day, but a prediction that any of 
them will be curtailed may be overly optimistic. Hoy. 
ever, the presence of some rabbeted sheet steel en- 
closures, and tight fitting phenolic covers over die cast 
bases, inspires the hope that a well constructed Nema 
Type I enclosure will eventually replace the Type IA 


MAGNETIC AND THERMAL TRIPS 


OSTWAR circuit breakers will probably favor the 
inclusion of a magnetic trip in addition to the ther. 
mal, to hasten their action on short circuits. No other 
change in design can be predicted, but there will be an 
increased use of small circuit breakers, especially “mid- 
get” types built into motors, control transformers, plugs 
and other apparatus to protect wiring and operating 
devices. These will appear in completely assembled 
devices, and also as individual units to be used on many 
domestic as well as industrial applications. 

Overload relays for the protection of motors have 
shown a slight tendency toward the bi-metal type of 
construction which makes automatic resetting possible, 
but since the relays usually reset too fast to permit the 
use of this automatic feature in connection with 2-wire 
motor control, the main advantage of automatic reset- 
ting appears to be one of convenience when several 
starters are assembled into one control panel. It is 
doubtful if this alone will cause many manufacturers to 
change to it, especially since the solder pot offers free- 
dom from the effects of vibration, and high accuracy 
of setting without any calibration expense. 

However, serious consideration is being given to the 
compensated type of thermal (bi-metal) overload relay 
for industrial applications. In this type of relay the 
ultimate tripping current is independent of the ambient 
temperature, a feature which is considered desirable by 
the Navy and is specified for its highest class of cor- 
trols. On the other hand, we are accustomed to the 
statement that since a motor will stand a greater over- 
load when the surrounding temperature is lower, the 
overload relay may well be permitted to pass a greater 
current at the reduced temperature. This condition 
has. régularly been obtained with the standard non- 
compensated relays of either the solder pot or bi-metl 
types. However, it was impractical to design a relay 
with thermal characteristics duplicating those of the 
motor itself (motors vary widely), and heater selection 
was complicated when relays were used in the open of 
on special control panels, or when the starters wert 
mounted in a different ambient from the motor or when 
temperatures varied widely from time to time. 

Thus, in reducing overload protection to a strict time 
and current relationship the selection of heaters be 
comes simpler and inspectors are sure to welcome tht 
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HE NEW SCIENCE 
OF SMOOTHNESS 


Not many years ago engineers took 
vibration for granted. They designed 
their metal parts carefully and ma- 
chined them accurately. They lubri- 
cated them properly. Beyond that, 
what could they do? 

Then a discovery was made. It was 
a simple discovery but one that has 
changed the whole course of machine 
design. A United States Rubber Com- 
pany scientist found that rubber could 
be engineered just as you engineer 
steel. Its physical properties could be 
measured exactly. It could be engi- 
neered into the machine at blueprint 
stage just like any other part. 

And when rubber was placed at 
exactly the right spots, vibration was 
cut to the vanishing point and engine 
and manpower efficiency was in- 
creased. 


That discovery was the beginning of 


a new conception of machine design. 
During the war years it has moved 
ahead at lightning speed. 

Today electronics depends on it. 
Engines could not be operated effi- 


Serving Through Science 


ciently without it. Ships, airplanes, 
industrial machines, trains, streetcars 
have reached new levels of develop- 


ment because of the rubber springs we 


UNITED STATES RUBBER 


1230 Sixth Avenue, Rockefeller Center, New York 20, N. Y. ¢ In Canada: Dominion Rubber Co., Ltd. 


call rubber mountings. 

From the first discovery till today, 
our engineers in the field and in the 
laboratory have studied the problem 
of vibration damping. In coopera- 
tion with the Army and the Navy and 
with industrial design engineers, they 
have worked on countless vibration 
problems of nearly every kind. 

When you are designing equipment 
for war production and for post-war 
production—remember that vibration 
is a waster. Smoothness spells effi- 
ciency, economy and speed. Rubber 
mountings can give you smoothness. 

United States Rubber Company 
engineers, trained to the job, are 
serving through science to conquer 
vibration, to speed our fighting forces. 
They are planning with industry for 
smoother, speedier production—today 


and tomorrow. 


COMPANY 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 to 
4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 





TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 

Given the description, and the electrical results 


desired, our organization should best be able to 
solve your new and difficult transformer problems. 


CHICAGO 


TRANSFORMER 


F aN 1ON 


ENGINEERS: Here's 
the BIG POINT about 


AMPERITE 
REGULATORS 


GE 23 
WA 


VOLTA 
Y > 
fh 


BATTERY 
— 


AMPERITE 
E VARIE 


1. Amperites cut battery voltage fluctuation 
from approximately 50% to 2%. 

2. Hermetically sealed—not affected by allti- 
tude, ambient temperature, humidity. 

3. Compact .. . light . . . and inexpensive. 


DELAY RELA Ys : For delays from I! to 100 seconds. 
Hermetically sealed. Unaffected by altitude. . .. Send tor catalogue sheet. 


NEW! 4-page folder wil] help you solve Current and Voltage Problems: 
contains much valuable data in practical form — Write for your copy now. 


PA MPERITE CO., 561 Broadway, New York (12), N.Y 


In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 








compensated type of overload relay, especially when it 
is used on panels for machine tool control. Such panels 
are not inspected by the Underwriters’ Laboratories, 
Inc., and electrical inspectors have complained bitterly 
in the past that they had no way of checking proper 
heater selection. The compensated relay will end this 
uncertainty, and permit the heaters to be stamped with 
their trip ampere rating, an advantage of which only < 
few manufacturers can boast at present. 

Postwar designs will include a greater use of lami- 
nated metals in devices of all kinds. Silver, in con- 
junction with steel or brass, makes good contacts with 
a saving in space and number of manufacturing opera- 
tions. While the space saving may seem small, there 
are times when it may be of tremendous value. 

Permanent magnets will also contribute to the effi- 
ciency and small size of many products. Among the 
older devices using these magnets are plugging switches 
and small motor starters (where they are used as a 
blowout for dc.). Modern magnets will produce an 
unusually high field strength and maintain it in spite 
of prolonged demagnetizing influences. 

Electronic motor controllers are already on the mar- 
ket, but only to a limited extent. There has been a fear 
on the part of the manufacturers that users of heavy 
machinery would object to the use of the vacuum tube. 
In thinking this the manufacturers have been guilty of 
some undue conservatism. Vacuum tubes have been in 
use for over a decade on the rough riding engines of 
freight and passenger trains as a part of automatic 
traffic control and train signaling systems. The Army 
and Navy are using them in the walkie-talkies, for the 
control of bombers and fighting planes, and for gun 
control on battleships. The once “delicate” vacuum 
tube has shown that it can stand up and take it, and 
needs no apology for its presence in any circuit. 

Soon electronic motor control will be available in a 
number of designs, to accomplish any desired purpose. 
The simplest of these will rectify ac. to provide a wide 
range of speed control with an ordinary shunt wound 
de. motor. Other designs will provide reversing. Speed 
arrest by dynamic braking or inversion can be added. 
Close speed regulation can be obtained for certain 
speeds, or, by a more elaborate arrangement, for any 
speed. Smooth acceleration, automatic overload pro- 
tection, preset speeds, controlled starting torque, lim- 
ited starting current, and other desirable features are 
either inherent in the system or can be provided. 

Servo mechanisms, as the term was originally used, 
applied to power driven devices which assisted an 
operator in performing a difficult motion by simul- 
taneously applying a synchronized effort. The modern 
version of a servo mechanism is one which not only as- 
sists, but with a proper pilot control does the entire job. 
Obviously, there are two distinct parts to most such 
mechanisms, and well known examples include the 
robot pilot, the automatic bomb sight, straighteners 
used in textile mills, and various automatic inspection 
and manufacturing machines. 

One of numerous outstanding developments in this 
line is a temperature control system that practically 
eliminates any overshooting and holds the temperaturé 
very constant. 
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wir SIL-FOS —EASY-FLO 
Easy-Flo No. 3 and Handy Silver Solders 


Low temperature brasing with the silver alloys Si-POS—EASY-PLO— 
EASY-FLO No. 3 and MANDY SULYER SOLDERS is © simple process, one which 
opercters lworn rapidty. Strong, ductile, leak-tight joints ere obtained 
by following 7 standard steps. Each stop, however, ls importes? and 
mone should be slighted. Following the correct procedure mohes torch 
brazing with these oitoys @ fast, economical ond most reliable aperotion 


YT OF TODNT — Then fins muke the hoyheat strength joan Chamances of 
281° tw 200° ore oll thet are required on Hat or tulvuler werk, These clear 
unces give the Aecesen:y capiary sehen te Row 2 tus tie of slicy through 
cute ment Ton Bittle ceurance stage the fiow - comees bare upots m the jowt 
Teo mn clenrumce redeces the oftect of capillary acon ond retards the 
Bow fount strwength a bower — alley ts wanted 


CLEANING — All eurtaces to be lowed MUST ME CLEANED. Remove af dist 


Mavsdebic Clams shoud be tone mamemabty chow 1 brammy time. 


FLUKING .. Mandy Flux m= csmentiol in low tompenatwre beusing te prothet 
mmchile tree odatios wtule the jeant w being beuted B dimetves any oxides 
the! kum an! orate the tow of the brasing alley Before assembling the 
Joust oppty the thus eveuty with a hash bo ail surfaces 00 be jotmed Plax the 
decay atioy ke Apply is ater tem; and before heating. 


ASSEMBLING — Jents shcubd be cssembled immediatety or eee after fux- 
wg Dus x Lowe to dey # may Oc off Wpon amembling. leoving unpre 
teed spot vouch wil oxidize whee Rested When thin meers of brazing 
aly are preginced between parts o little preaure on the jatmt formes out 
sece es alloy cad teaver 2 thin filem requined tor making strony jointa, 


HEA‘ in. = applying heat, ese « neutral t reducing Same Heat Gee 


APPLYING THE ALLOY —As the joa approaches the brusing temperature, 
watch the Dux ams the cotor of the metal The as wil become « clear thin 


pate of Go holes. On long seam, lath the faint wh the Reme and the 
beating edoy wt tolkew ite though merbumten®y pushed 


geiee 


ee eee 
me te 


»—— eaeaeratag Seema 
addition of 6 emai! emownt of wcid wo the hol rinsing water 4 sometimes 
2 * . % 
For details about using special torch setups, furnaces, ale» 
- triealand dip methods of heat ing, write for Buttetin No. ITA. 
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N all of this work the two low-tem- 
perature silver brazing alloys, SIL- 
FOS and EASY-FLO, are now widely 
used because of the high strength, high 
conductivity and corrosion resistant 
joints they make—and the speed, reli- 
ability and economy with which they 
make them. 


The wall chart tells in'easy-to-understand 


terms the right way to use SIL-FOS and 
EASY-FLO to get full benefit of these 
advantages. We'll be glad to send you 
one or more copies on request. Ask 


also for BULLETIN 12-A. It gives full 
details about SIL-FOS and EASY-FLO 


advantages and a lot of useful informa- 
tion about metal joining. 


Write today 


DY & HARMAN 


82 FULTON ST., 


NEW YORK 7, N. Y. 


Bridgeport, Conn. ¢ Chicago, Ill. » Los Angeles, Cal. * Providence, R. I. * Toronto, Canada 
Agents in Principal Cities 





JONES BARRIER STRIPS 


Solve Most Terminal Problems 











A compact, 
sturdy ter- 
minal strip 
with Buake- 
lite Barriers 
that provide 
maximum 
metal to 
metal spacing and prevent direct shorts from 
frayed wires at terminals. 


6 SIZES 

Cover every requirement. From 34” wide and 
13/32” high with 5-40 screws, to 214” wide and 
144" high with 14"-28 screws. Jones Barrier 
Strips will simplify as well as improve the 
electrical connections of your products. 
Three lines of Jones Multi-Circuit Plugs and 
Sockets fulfill every connecting requirement. 
Hundreds of standard terminals. 

Write today for catalog listing complete line 
of Jones Electrical Connecting Devices. 


HOWARD B. JONES 


2460 WEST GEORGE ST. CHICAGO 18, ILL. 





















HEXACON ELECTRIC SOLDERING IRONS 





Expressly designed for the multitude of complex 
ond tedious soldering requirements, the HEXACON 
Hatchet Type soldering iron has found extensive use 
because of its extreme ease of manipulation. Per- 
fect bolancing—permits long operation with minimum of fatigue. As with 
oll HEXACON units, the Hatchet type is ruggedly constructed, and is tested 
for twice the intensity required by the Underwriters’ Laboratories, assuring 
greoter-than-overage service life with economy and efficiency. Operates 
on AC or DC of any cycle, and is available in voltage ranges from 32 to 
250 volts. Equipped with replaceable elements, ond all other features of 
HEXACON Plug Tip Irons. ‘ 


HEXACON ELECTRIC CO. 177 w.ClayAve. RosellePk,N.J. 


WRITE FOR LITERATURE 


Descriptive bulletins, describing 
the complete line of HEXACON 
electric soldering irons, will be 
sent on request, 
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VIBRATION DAMPENERS 





(Continued from p. 126) 


ing cups on both the supporting and supported parts 
Cups are shallow so that their edges never come in con 
tact even under the heaviest of loads. 

Pads having large areas should be used as little as 
possible. Since the felt pad is to act like a spring, 
lateral freedom must be present. Large felt pads ex- 
hibit a motion which is constrained except at the outer 
edges where the felt is free to move. Therefore, gen- 
eral practice is to use strips of felt, or circular pads. 

Several statements can be made to generalize the 
practical use of felt as a vibration isolator. The great- 
est isolation efficiency can be accomplished by using 
the smallest possible area of the softest felt, in maxi- 
mum thickness, under a load which the felt will resist 
without excessive compression and consistent with 
structural stability. For general. purposes, a felt thick- 
ness from 1 to 1% in. is recommended. The area of 
felt commonly used is roughly about %o of the area of 
the base of the machine if it has a flat bed. 


RUBBER IN PREFABR°©CATION 


UBBER, either natural or artificial type, has found 
more and wider use as a vibration isolator and 
absorber than perhaps any other solid resilient material. 
It gives the greatest deflection per unit load of any of 
the commonly used isolating solids, and can carry rela- 
tively heavy loads with low values of deflection. Al- 
though most of the rubber used in vibration prevention 
is confined to prefabricated isolation units, still there are 
numerous examples of rubber used by itself in various 
shapes. Sponge rubber pads are commonly employed 
in conjunction with light spring suspensions, where 
they act to prevent the transmission of noise and sound 
while the spring acts as a vibration isolator. 

Vibration isolators operating through shear-stressed 
rubber are manufactured in a variety of forms and sizes. 
They may be roughly separated into several categories: 
(1) plate'form mountings ; (2) double mountings; (3) 
vertical snubbing mountings ; and (4) tube form mount- 
ings. In the first the outer metal member is a plate 
which is partially embedded in and bonded to the rubber 
at right angles to the center metal member, to which the 
load is attached. This design allows the use of vari- 
ous shapes for the plate member, allowing considerable 
latitude in the choice of mounting for a particular point 
of specification. 

Double shear mountings are ideal where vibratory 
disturbances exist in more than one direction. Several 
types are available, one of the commonest being formed 
by two single mountings, similar to the plate-form 
mountings, in series. This is accomplished by con- 
necting the central sleeves of the single units. Axial 
softness is increased and lateral stiffness is reduced, 
forming, effectively, a universal joint. The double 
mounting has more free movement axially and trans- 
versely. Transverse softness can be varied by chang- 
ing the length of the connection between units. Another 
type of double shear unit is a rail structure in which 
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Guthman Engineers recognize that the important 


need in Frequency Modulation receivers is to 
have excellent wide band IF coils. Guthman 
high gain I F coils operate on frequencies from 
4.3 mc to 30 mc, and provide maximum fre- 


quency stability. 
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MEETING ALL 
SPECIFICATIONS 






OUR ENGINEERS ARE 
ALWAYS AVAILABLE TO 
GIVE PROMPT SERVICE 
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a metal channel is suspended by means of rubber blocks 
between metal angles. This unit can take loadings as 
high as 50 Ib. per linear in., and is effective for dis- 
turbing frequencies between 600 and 1000 cycle. Ifa 
harder rubber is used, loading may go up to about 100 
lb. per linear in., but the natural frequency of the mount- 
ing then becomes about 300 cycle. This again means 
that it should be used only for high disturbing fre- 
quencies, certainly higher than 700 to 800 cycles per min. 


FOR SHOCK LOADS 


RIMARY function of the snubbing type mounting 

is to control, in addition to the normal vibratory 
movement, transient vibrations of large amplitude in- 
duced by shock loads. These are present in machines 
like heavy shears, punch presses, and in automotive 
vehicles. Such transient vibration is normally much 
larger in magnitude than normal vibration, and is not 
periodic, in the sense that there may be several cycles 
of damped motion until the vibration disappears. This 
isolator is, in essence, a plate form mounting which has, 
just above the rubber part, a steel snubbing washer. 
Under normal load conditions, the center sleeve deflects, 
and the ends of the rubber mounting assume new con- 
tours. The load applied to the center sleeve has been 
transferred to the supporting member through the shear 
stress in the rubber. 

Since there is no contact between the snubbing washer 
and the rubber mounting of the unit, there is complete 
freedom of motion to isolate normal vibration. But a 
sudden shock load causes the snubbing washer to con- 
tact the rubber body, providing a cushioned restraint 
against compressive movement, and causing a rebound 
action after the shock. It is seen, then, that snubbing 
action is actually the addition of a compression com- 
ponent to the shear stress. Load ratings for snubbing 
mountings vary from 1 to 310 lb., with deflections under 
load from %4¢ to % in. in the normal shear zone. 

Due to wartime restrictions, many fabricators of iso- 
lation units have been forced to turn to the field of syn- 
thetic rubber for the spring unit. In addition to being 
capable mechanically, most of the synthetics used in 
vibration units can withstand the effects of oil and 
petroleum products to a far better than natural rubber. 


VIBRATION GOES ALONG SHAFTS 


LOSELY allied to rubber shear mountings 1s 
the flexible coupling for revolving shafts. This 
coupling device functions to reduce torsional vibration 
in a shaft, especially when it may arise both from the 
driving or.the driven side. Where an internal combus- 
tion engine drives an ac. generator, engine speed varia- 
tions should be kept isolated from the generator. Con- 
versely, when a motor drives a compressor, a flexible 
coupling would have a tendency to level off the irregu- 
lar power demands on the motor. Aside from this 
flywheel effect, flexible couplings* can adjust for shaft 
misalignments due perhaps to vibration, and also act 
as cushioning brakes for loads. 
Flexible couplings ; incorporating resilient load cush 
ions, spiders, or springs; fall into a general class 0! 


* See “For Flexibility In Product Drives,” September 1941. 
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SIGNAL CORPS JOB SUGGESTS 
POSTWAR USES FOR TRANSFLEX 


Transflex tubing withstands re 
peated deformation by the cam 
used to start, reverse, or com- 
pletely stop the flow of ink from 
reservoir to pen. It also is resis- 
tant to the cam and recess lubri- 
cant. (Partially assembled 
Titel ted1:k Meath sae) 


Transflex rods, at the points 
shown, absorb over 56,000 jolts 
in five minutes when the neces- 
sarily sturdy, oscillating pen 
records messages at 400 words 
per minute. 


For code recording field communications equip- 
ment, the U. S. Signal Corps needed a flexible 
tubing which would satisfactorily convey special 
quick-drying ink, without swelling, and also with- 
stand frequent compression over a wide range of 
atmospheric temperatures. Transflex Extruded 
Plastic Tubing was found wholly suitable. In the 
same equipment, short, resilient rods were needed 
to restrict action of the recording pen and to cushion 
its 10,000, and more, vibrations per minute. Again, 
Transflex met all requirements. 

As a result of the two series of tests, Transflex 
rodding and tubing are used in the Waters-Conley 
Inked Tape Recorder, now serving our troops in 
advanced combat positions and message centers. 

This war-time evidence of the usefulness of Trans- 
flex rods and tubes is a preview of their post-war 


effectiveness in many kinds of mechanical and 
electrical applications ...as unusually versatile 
components of many products now being improved, 
developed and planned. 

Transflex was originally designed for use as elec- 
trical insulation and hundreds of thousands of feet 
already in service testify to its dielectric strength 
and ability to stand physical abuse. It has a high 
degree of transparency, and resists the effects of 
moisture, oil, gasoline, alkalies, acids, and sub-zero 
temperatures. 

Not only Transflex, but the entire line of Irv- 
ington Extruded Plastic Tubings, performs reliably 
under varied and often difficult conditions. For a 
booklet describing each tubing in detail, or further 
assistance in the selection of tubing for your present 
and post-war products, please write Department 5¢ 


IRVINGTON VARNISH & INSULATOR COMPANY 
IRVINGTON 11, NEW JERSEY, U.S. A. 


Plants at Irvington, N. J. & Hamilton, Ontario, Canada 


EXTRUDED PLASTIC TUBING * 
HARVEL & IRVINGTON INSULATING VARNISHES ° 


Representatives in 20 principal cities 


FIBRON PLASTIC TAPE ° CARDOLITE RESINS 
VARNISHED INSULATIONS 
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ase CHROMALOX 


ELECTRIC HEATING UNITS 












ELECTRIC BOILER for 
LOCAL PROCESS STEAM 


Provide tank equipped with usual 
boiler trim. 


Connect to it a Chromalox NWH cir- 
culation heater. 


This unit is complete, includ- 
ing insulating jacket and 
thermostatic switch. 


Another method: Weld a 
tapped boss to side of 
boiler. 


Insert a standard Chromalox 
immersion heater into 
boiler, screwed tightly into 
boss. (See photos below.) 


Many plants using local 
steam generators like these, 
have found them so con- 
venient that they are used 
all year ‘round. 


STEAM TO 
DIRECT ELECTRIC HEAT 


CONVERSION FROM 


CARTRIDGE UNITS 
applied te a mold 
or platen 


Drill holes of size for sliding 
fit. 


Insert units, connect up, and 
supply simple terminal 
cover, as shown. 

RING HEATERS 

applied beneath 

platen or die 

Make platen or die in 2 
halves, machine grooves 
for ring heaters in one 
section. 

Insert ring heaters, bolt the 
two halves together, attach 
to power supply. 





staff is 
and suggest the easy way to meet your problem. 
Chromalox Catalog on request. 


to answer all ons 
rite us. 


Our e 





EDWIN L. WIEGAND COMPANY 


7530 Thomas Blvd. ¢ PITTSBURGH 8, PA. 
226 


units known as dynamic vibration absorbers, which 
give best results near resonance. Theory reveals that 
damping has its greatest effect at speeds close to reson- 
ance, and has relatively little effect at speeds far fron 
resonance. Vibration absorbers, employing resilient 
cushioning devices, usually consist of three parts, tw« 
outer metal flanges and a resilient insert. 

Noise and sound radiated from a noise source cannot 
of course, be stopped by any vibration reducing unit 
But insulating materials having the properties of nois« 
and sound control and reduction are available. 

Glass, in fibre form,* is used extensively in the elec 
trical insulation industry and is finding wide use as a 
sound insulating material. It reduces the nerve-racking 
staccato of many industrial processes, and thus con- 
serves human energy by a reduction in noise level of 
the product. In aircraft the use of sound absorbing 
material has been almost a necessity. Glass fibres have 
been designed for noise reduction efficiency, fire safety, 
lightness, and ease of application rather than for ap- 
pearance. The material is available in several forms, 
among which are thermal-acoustical blankets, acoustical 
panels with perforated facings, and thermal-acoustical 
semi-rigid panels. Blankets are often 2%4-in. thick faced 
with retainer mats of kraft paper and expanded metal. 
The noise-reduction-factor coefficient (average of co- 
efficients at frequencies of 256, 512, 1024, and 2048 
cycle per sec. to nearest 5 per cent) varies from 0.80 
to 0.85. This type of facing gives somewhat better 
noise reduction than the plain white wool blanket faced 
with hexagonal wire mesh only. The 1 in. blanket 
has a noise coefficient of from 0.55 to 0.80, while the 
2 in. material varies from 0.75 to 0.90. When a 2 in. 
plain wool blanket is faced with muslin on both sides 
the noise reduction coefficient goes up to about 0.90 
Density of the 2 in. blanket is about 0.7 Ib. per sq. ft. 

Metal acoustical panels made of 26 ga. steel with 
perforated holes and backed with acoustical wool blan- 
ket gives a somewhat lower noise-reduction factor for 
the same thickness. The lowest noise reduction factors 
are obtained by the semi-rigid type of panel. These 
mats are made of regular fiberglas insulation without 
facings, or at the most with a crepe paper facing. They 
have noise reduction coefficient of 0.70 to 0.75. 

Resilient sheets are fabricated from basic white glass 
wool, compressed and bonded with an organic bonding 
agent. They are made to any desired density and di- 
mension, although standard densities are: 2.5, 3%, 4%, 
and 6 Ib. per cu. ft. Thickness ranges from % to 3 in. 
Rigidity of these sheets allows them to be used without 
retainer mats, and they may also be paint sprayed to 
present a light-reflecting surface. However, they have 
little resistance to surface abrasion, hence it is best to 
face them with expanded metal or other protective 
sheathing. Where a vapor barrier is necessary, glass 
wool insulation can be faced on one or two sides by 
kraft paper, asphalted, and with extended flanges to 
satisfy the operations involved. 

Coverings used on the various types of glass wool 
blankets assist the insulation in withstanding extreme 
vibration. Many times an entire covered blanket is 
used, as for example the bats used in refrigerator in 





* See “There Will Be More Glass Parts In Postwar Electrica! 
Products,” January 1944. 
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NE of these prints is a blue print—with a blue 
background that “swallows” pen, pencil or 
crayon notations. The other is a Bruning Black and 
White Print—with a white background on which 
notations are never lost. 

Hundreds of industries have chosen BW Prints 
for easier reading and checking alone. But BW 
Prints have other important advantages. They are 
made much faster than blue prints. They are made 
without washing and are delivered dry—instantly. 
They can be made on sheets cut to the exact size 
of your tracings—no trimming. And less labor is 
required to produce BW Prints in large volume 


BRUNING “75-159-B" VOLUMATIC PRINTER-DEVELOPER 


* Semi-automatic production of prints—at high speeds. 
* Only one operator required for big volume production. 


Which print 


would you rather 


check ? 


than blue prints. 

BW equipment is more compact and requires 
less labor than blue print equipment of similar 
capacity —can be installed without plumbing con- 
nections or special wiring. BW machines are avail- 
able for every capacity, large or small. Constant 
improvement has made the most modern print 
production equipment on the market today. For 
complete details, see your Bruning representative. 
CHARLES BRUNING COMPANY, INC. 


* Current consumption less than half of the operating amperage of an arc 


lamp machine of lower production. 


BRUNING. 


NEW YORK + CHICAGO + LOS ANGELES 
Branch Offices throughout the United States. Everything for the Engineer and Draftsman. 


2303-342 


Since 1897 
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HOLTITE 





tening requirement i 

can be fully supplied 

from the complete line of 
precise, rugged, uniform 
HOLTITE assembly units. 
From metallurgical control 
of raw materials to final in- 
spection these Scientific 
Sentinels of Safety are pro- 
duced with the uniform 
precision of small tools to 





Ii ®@ Fastenings 


Your complete fas- “Sg 


insure time-saving ap- 
plication and faultless 
enduring service. Spe- 

cial Parts and Fastenings 
madeexact tospecifications. 
HOLTITEScrews, Bolts, 
Nuts and allied fastenings 
are used in practically all 
weapons of war to provide 
that trouble-free perform- 
ance so essential in the 
war production program. 


Buy More War Bonds 


‘Wartime conservation makes it impossible to send catalogs 
unless requested on your company letterhead. 


ET 


SCREW COMPANY 


NEW BEDFORD, MASS., U. S. A. 





| at top and bottom— when possible, at the stitching 





_ easily be cut into any desired shape and glued in place 








sulation. Glass wool is notably resistant to settlemen: 
under vibration. Individual glass fibres seek to return 
to their natural density of about 1% lb. per cu. ft 
hence under vibration they normally expand and flufi 
out as far as the covering permits. When blankets 
are used in a vertical position, they are usually fastened 











points. This method of attachment is useful when 
blankets are not in contact with enclosing walls of the 
air space. 

Sound absorption felt ; composed of 45 per cent kapok 
filler, 30 per cent cotton, and 25 per cent wool; is avail- 
able in rolls approximately 24 yd. long and 72 in. wide, 
in thicknesses ranging from % in. to % in. An advan- 


tage of using felt for sound insulation is that it may 














as a panel. Where it is necessary to use only a small 
quantity of insulating material, the felt may be affixed 
on one or both sides of a spacer. Moisture absorption 
is kept at a minimum by the kapok fibers. 











RAW MATERIALS VARY WIDELY 










EVERAL solid insulators and absorbers are made 
from wood fibres. In one process, timber is 
shredded into long tough fibers and then passed through 

_a bonding emulsion of high temperature cement. The 
familiar balsa wood is another form. Insulation board 

_ made of wood fibre without cement is made from pine 
and vegetable bases and provides us with still another 
source of sound absorption and insulation materials. 
Felted matting of cured eel-grass, a submerged marine 
plant having long thin leaves, is formed into cushions and 
blankets covered with layers of strong kraft paper, while 
sound absorbing blocks, fabricated from fireproof, 
mineral filaments come in several standard shapes and 
sizes as well. 

Stone itself in a highly expanded form is also used 
for still another type. Sound isolation blankets of rock 
wool come in %, 1, and 2 in. thicknesses, covered with 
various materials, including flameproofed kraft paper 
and muslin. 

Reduction in vibration-caused sound by specification 
of these materials takes advantage of the following 
principle: Since the velocity of sound is a function of 
the density of the medium (in particular given by the 

/iaiP 
| expression y = \/ , where P is pressure in dynes 
d 






































per sq. cm. and d is the density of air) air spaces are 
most important. A sound wave, having to pass through 
materials of different densities, has to change its veloc- 
ity. For example: Velocity of sound in air is about 
| 1080 ft. per sec., whereas in some of the structural 
materials it is from 15 to 16 times this figure. Allter- 
| nate layers thus change the time of travel of the wave 
and at the same time dissipate its energy. 



















Among those organizations active in the field of materials and 
products for reduction of vibration, noise and shock, and includ- 
ing those cooperating in making available data upon which this 
discussion is based, are: American Felt, Armstrong Cork, Cork 
Insulation, E. I. du Pont de Nemours, Felters, Firestone Tire & 
Rubber, B. F. Goodrich, International Balsa, Johns-Manville, 
Lord Mfg., Manhattan Rubber Mfg. Div., Raybestos-Manhattam, 
Mitchell & Smith, Owens-Corning Fiberglas, Thiokol, United 
States Rubber, Vibration Eliminator, and Western Felt. 
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— developed especially for aircraft i * 
use. Well adapt- 
$s, under most adverse conditions. Designed ox i 


bearing-equipped — byi j 
oe 7 7 ke built in an aluminim die-cast housing, 


TYPE C-2B-1A (illustrated) 

able to blower application 
tinuous duty. Ball- 
1/100 HP, 6, 12,2 


hoo H. P 


(Enlarged 
Ilustration) 


Te ys 


Oster Type 2-CB motors stand Up Under the most 


adverse conditions in blower applications 


Designed to save space and weight 
and to give you dependable service 


You can depend on Oster motors 
to live up to the world-wide repu- 
tation of pre-war Oster appliances, 
and to deliver results that add to 
the prestige of your product for 
war and peacetime uses. Careful 
engineering and precision work- 
manship assure you of depend- 
able, trouble-free performance... 


the all-around satisfaction that jus- 
tifies your good judgment in choos- 
ing a dependable source for motors. 

Illustrated is a type C-2B-1A, 
1/100 H.P. model in current pro- 
duction; other models up to %4 
H.P. Let us help you fit this or 
other Oster motors to your re- 
quirements, M-15 


John Oster Mfg. Co. of Illinois 


Department E-15 


Genoa, Illinois 


I5 Years 


Experience 
in building 
Wer 
Motors 
—~ is your Ossuran 
ce 
t ‘at you are dealing 
with q Seasoned, de. 
Pendable Source — 
aa: @ reputation for 
Wality, and gq back. 
Sround of electricg| 


engineering research 
and design, 





FOLDING DOUBLE CUPPED 
* WASHER LUGS x 


A SIZE and TYPE for every need! 












~ * WRITE FOR BULLETIN 8-D * 
DEKRUEGER Pa ata) ee 


ETHIRD AND VINE STS CINCINNATI, OHIO 





® Your inquiries are solicited for all special shapes, sizes and 
designs. Send us your specifications and our proposal will be 
furnished promptly upon receipt of print, sketch, model or sample. 
® Best grade materials, skilled workmanship and technical ex- 
perience insures the high quality by which Thomas Porcelain 
has been known for 69 years. 

® Development work, if needed, is part of our service. Write us 
teday—our superior plant facilities will save you time and money. 


THE R. THOMAS & SONS CO. 


LISBON OHIO 
BOSTON 















NEW YORK ° . CHICAGO 






INFORMATION CENTER FOR NEMA 


Recently opened at 155 E. 44th St., New York 17, 
N. Y., is a public information center operated by Nema 
(National Electrical Manufacturers Association). Its 
principal objective is to provide reporters, special writ- 
ers for newspapers, magazines, and radio, science stu- 
dents, editors of trade journals, motion picture pro- 
ducers and other interested groups with facts about 
the electrical industry. In charge of an experienced 
newspaper man, the center will maintain files of mate- 
rial including a panoramic variety of statistical data, 
historical detail and human interest facts which are 
being gathered from member companies throughout the 
country. An extensive photograph library will be or- 
ganized as well as an index of industry motion pictures, 
literature and other materials available to schools. De- 
cision to establish this service was made as the result 
of a public opinion survey which indicated a widespread 
desire for more information on the activities of the 
electrical manufacturing industry. 





























POSTWAR SIGNPOSTS 


To provide employment to returning veterans by 
Brown Instrument Co. Div., Minneapolis Honeywell 
Regulator Co., a plan has been initiated which makes 
contact with the men upon the occasion of their post- 
discharge visits to local selective service boards. A 
weekly list of company opportunities is provided to each 
draft board within a 35-mile radius of the plant. Veter- 
ans are required to contact the boards as soon as pos 
sible after their discharge to receive a 1-C card proving 
their status. Cooperation and approval by boards in 
the Philadelphia area is already being exhibited and 
expressed. 

That postwar dream home may conceivably 
heated by a variant of one of the wastebasket-sized, 
fuel burners developed by Stewart-Warner Corp. fot 
use in military airplanes, Weighing less than 25 bb 
the heater produces 200,000 Btu. per hr. (see als 
ELECTRICAL MANUFACTURING, p. 125, Dec. 1943). 
That amount of heat is more than enough to warm 4 
20-room house in a climate like that of the northeaster 
United States and the space economy advantages att 
obvious. Assuming that problems of conversion to é 
more suitable fuel than gasoline, reduction of noist 
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Buy MORE WAR BONDS TODAY — 
For a Better Tomorrow 


New York ¢ Chicago « San Francisco « Atlanta 
New Orleans ¢ Jersey City ¢ Seattle ¢ Indian- 
apolis e Houston « Los Angeles ¢ Oakland 
Minneapolis ¢ Dallas «© Jacksonville 
Columbus ¢ Tampa ¢ Fort Worth « Detroit 
Cincinnati » Des Moines ¢ Oklahoma City 
Portland e Greenville © San Antonio 
Memphis ¢ Kansas City ¢ Milwaukee 
Bogalusa ¢ Weslaco ¢ St. Louis 
Hamden e¢ Appleton 


B” more and more War Bonds right now, so that 
when Victory is won, speeded by your pur- 
chases, you will be ready to have Gaylord work with 
you on your Postwar packaging plans. 


For your new items, or for your present line, Gaylord 
will have new papers, new containers, new printing 
processes, that will help you to sell more goods and 
reduce your packaging costs at the same time. 


Count on buying War Bonds now—count on Gaylord 
to work with you in solving your Postwar packag- 
ing problems. 


GAYLORD CONTAINER CORPORATION, General Offices: SAINT LOUIS 


CORRUGATED AND SOLID FIBRE BOXES 
FOLDING CARTONS ... KRAFT GROCERY BAGS AND SACKS... KRAFT PAPER AND SPECIALTIES 





with this ring | thee wed... 


@ The resemblance between a brazing ring and 
the ceremonial! circlet of gold ends in its shape. 
Made of brass or low melting point silver alloy 
they are used to create a strong and permanent 
bond between two parts. 


We make millions of them for customers who 
have learned by experience that Holly is a de- 
pendable source for products which require superior 
quality in workmanship and materials. For that 
sort of service— 


Write, wire or for extra speed, phone— 
Holly, 2211 or call Detroit, Cherry 4419 


AMERICAN SPRING 
0F HOLLY inc. sous, mcricen 


Electronic devices used on ships, shore stations, as well as 
for domestic applications, can be operated from a D.C. power 
supply, by using reliable JANETTE converters. Five styles aro 
available, built for 6 to 230 volts D.C. input to 110 and 220 
volts, 1 phase, 60 cycles A.C. output. Ask for Bulletin No. 13-25. 


We also build dynamotors. 


Janetie Manufacturing Company 


556-558 W Monroe St. Chicago, Ill 





and cost-conscious redesign can be surmounted, house 
heating installations are looked for in the neighborhood 
of $20 to $30 a room. Possible ways of utilizing the 
units include attic mounting with pressure feed to the 
rest of the house, interfloor installation with combined 
radiant and convection implications, or use of separate 
heaters, each with its own thermostat, giving tempera- 
ture flexibility to different portions of the living quarters. 

Meissner Mfg. Co., Mount Carmel, IIl., plans to enter 
the national market after the war with a super radio- 
phonograph combining the latest improvements in 
standard broadcast, frequency modulation, audio fidel- 
ity, and automatic record changing functions. 

Radio receivers built for export in the postwar 
period may be subject to a new degree of standardiza- 
tion as a result of activities of the RMA (Radio Manu- 
facturers’ Association). Factors on which attention 
is being focused are tubes, frequency range, supply 
sources, power output, sensitivity, fidelity, image re- 
sponse, selectivity, antenna impedance, climatic char- 
acteristics, safety aspects and packaging. Identifica- 
tion of sets meeting finally adopted standards may take 
the form of an official RMA seal. 

Appraisals of postwar markets and suggestions for 


‘planning the future of a business are the subjects of 


two new publications by CED (Committee for Eco- 
nomic Development). The first is more than a pub- 
lication. It consists of a program by which participants 
will supply information on their own activities for use 
in a broad study of industry as a whole. With it are 


MEETINGS AHEAD 


May 1-2. Ninth Annual Machine Tool Forum, 
Pittsburgh, Pa. Sponsored by Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. ° 


~ May't 1-12.« Society of the Plastic Industry. Annual 
Meeting,-Ghicago, Ill. William T. Cruse, vice president, 


295 Madison Ave., New York 17, N. Y. 5 
~ May 17-18. National Metal Trades Association. 
Annual Meeting, New York, N. Y. Sayre, com- 
missioner, 122 South Michigan Ave., Chicago 3, Ill. 

May 22-24. American Gear Manufacturers Asso- 
ciation. Twenty-eighth Annual Meeting. Rye. N. Y. 
omar C. Goin, secretary, 602 Shields Bidg., Wilkins- 

urg, Pa. 


June 5-7. Society of Automotive Engineers. National 
War Materi.l Meeting, Detroit, Mich. John A. C. 
Warner, secretary, 29 West 39th St., New York 18, N. Y. 
~ June 5-7. American ey of Refrigerating 
Engineers. Spring Meeting, Pittsburgh, Pa. Bavid i 
Fiske, secretary, 50 W. goth St., New York, N. Y. 

June 6-7. Radio Manufacturers Association. Twenti- 
eth Annual Convention. Chicago, Ill. A. S. Wells, com- 
mittee, chairman, 1317 F. St. N. W., Washington, D.C. _ 
~ June 12-14. American Electroplaters Society. 
Annual Convention, Cleveland, Ohio. G. B. Svenson, 
secretary, 2059 Hamilton Ave., Cleveland 14, Ohio. 

June 19-22. American Society of Mechanical Bog: 
neers. Sikouaal Meeting. Pittsburgh, Pa. C. E. 
Davies, secretary, 29 West 39th St., New York 18, N. Y. 

June 26-30. American Institute of Electrical Engi- 
neers. Summer Technical Meeting. St. Louis, Mo. 
H. H. Henline, secretary, 29 West 39th St., New York 18, 
N.Y. 


— 


June 26-30. American Society for Testing Materials. 
Forty-Seventh Annual Meeting. New York, N. Y. Robert 
J. Painter, assistant to the secretary, 260 South Broad St., 
Philadelphia, Pa. 
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There are many grades and types of 
INSUROK, one or more of which will 
meet practically every mechanical, 
electrical and chemidl requirement. | 


She RICHARDSON COMPANY 


MAY 1944 





ALL ALONG 


THE LINE... 


Follansbee pre-forged 


electrical sheets 


In generating stations, in substations and line trans- 
formers, in the heaviest motors of industry and the 
smallest in homes and offices, in radio transmission 
and receiving equipment—or wherever electrical 
sheets are used—Follansbee Pre-Forged Electrical 
Sheets are worthy components of the finest equip- 
ment American electrical genius has devised and built. 

The varied requirements for Electrical Sheets are 
Highly skilled, 


using small basic open-hearth furnaces, they hit 


met by Follansbee steelmakers. 


specifications on the nose. Then, using the exclusive 
Pre-Forging process, they forge the ingots into billets 
of uniform density—a quality that carries through 
to clean, ductile sheets of the very best electrical 
characteristics. 

No silicon sheet specifications are too difficult for 
Follansbee—chéck with Follansbee on your next 


order for Electrical Sheets. 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES * PITTSBURGH 30, PA. 


Sales Ofices—New York; Rochester, Cleveland, Detroit, 

Milwaukee. Sales Agenis—Chicago, St. Louis, Nashville, Los 

Angeles; Toronto and Montreal, Canada. Plants—Follansbee, 
W. Va. and Toronto, Ohio 


ELECTRICAL SHEETS & STRIP * ALLOY BLOOMS, BILLETS, BARS, SHEETS 
@ STRIP * COLD ROLLED SHEETS & STRIP °* POLISHED BLUE SHEET™ 
SEAMLESS TERNE ROLL ROOFING 
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supplied data sheets which will demarcate_a specific in- 
dustry, provide a statistical view of past exfjeriences in 
that industry, give a picture of the natioriaf economy 
from 1929 to 1941, and summarize estimated future 
magnitudes of business. The program embraces 400 to 
600 categories and sub-categories of commodities, and 
the objective is to present a method of analysis for 
those companies which have not had the facilities, man- 
power, nor opportunity to launch such a study on their 
own account. 

The second, designated as handbook No. 1, is indi- 
cated as having the most utility in firms with 50 or 
more employees. It has been prepared by a special 
committee of the ACME (Association of Consulting 
Management Engineers) who have made this their con- 
tribution to the common goal of high production and 
jobs after the war. The planning procedure set forth 
represents the experience and knowledge of a group 
of outstanding management consultants. Sec- 
tionalized, the text is susceptible to selection of those 
parts which have the most direct bearing on an individ- 
ual company or department thereof. Six major steps 
are suggested and elegated respectively to the head of 
the business, chief engineer and research engineer, 
sales manager, works manager and head of production, 
all executives, and accounting and financial officers. 

Boom in the postwar perior is anticipated by Dr. 
Melvin T. Copeland, Director of Research at the Har- 
vard School of Business Administration. He sees it 
coming within the year or 18 months after the end of 
the war and expects that the interim period will likely 
produce some unemployment due to the shift from war 
to civilian production.. Many of the technological de- 
velopments of the war, he foresees, will come into gen- 
eral production toward the end of the initial activity. 

Radio relaying of television and FM programs after 
the war will probably be expedited by a new electronic 
tube capable of using formerly unused parts of the 
frequency spectrum. About 4 in. long and an inch in 
diameter, the tube generates power at frequencies 
around 1000 megacycle. On the strength of this de- 
velopment, General Electric Co. officials envision 100 
active television stations serving 67 million persons 
within 5 years after the war. 


IRE (Institute of Radio Engineers) puts out a bul- 
letin titled “Radio Markets After the War.” It deals 
with studies of hypothetical postwar radio markets 
served up by the staff of the U. S. Department of 
Commerce as indications of possible trends. The study 
seeks to answer these questions : What would total busi- 
ness volume be if most of the people who will want to 
work after the war do have productive jobs? How 
does the war affect the possibility of reaching that goal? 
What will be the magnitude of the accumulated de- 
mand for goods? How big a backlog of purchasing 
power exists in the form of extra savings? What ob- 
stacles must be overcome? What opportunities would 
such a national market offer your business? Starting 
with an assumed total volume of business which may 
be far above the best prewar year, how can you deter- 
mine the market potential for your products? 

Chicago, Rock Island & Pacific Railway has in mind 
to increase safety of operation for postwar by the 
use of radar and by electronic communications be- 
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POSITIVE aol bee: 


INNEAPOLIS-HONEYWELL Con-Tac-Tor Mercury 

M Switches are safe, silent and positive in action. They are 

STURDINESS thoroughly dependable and offer practically no resistance 
to the flow of electricity. Besides their great mechanical 

& strength, Con-Tac-Tor Mercury Switches have high current 
carrying capacity and can easily switch and carry electrical 

@ ee \ Wri loads as high as 45 amperes. Con-Tac-Tors have fewer parts, 


which means less cost and less maintenance. You'll find 


\ \ literally thousands of applications for Con-Tac-Tor Mercury 
il 


Switches, which are made in a wide range of types, sizes 
4 and capacities. Minneapolis-Honeywell Regulator Company, 
2810 Fourth Avenue South . . . Minneapolis 8. Minnesota. 


LONG LIFE 


M N N f \ , | " 
MERCURY TO ELECTRODE 2 a vy i a 
MERCURY .TO MERCURY 
. 
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For the Best in 
Mechanical, Electrical, Thermal, 
and Chemical Protection= 


Select the 


Y 


VARNISH 


ideally Suited to Your Job. 


Almost any kind of varnish will prob- 
ably work — for a while. But, for the 
best service from your equipment, you 

_ need a varnish formulated to EXACTLY 
fit the operating conditions of your 
product. There’s a Pedigree electrical 
insulating varnish that will give you 
longer, more dependable service in 
the field at lower cost. 


Write today for the 
free Pedigree var- 
nish catalog —or 
submit your prob- 
Jem to a Pedigree 
varnish specialist. 


The P. D. GEORGE CO. 


5200 N. Second St. - St. Louis 15, Missouri 


Call in the 
Pedigree Varnish Man 
Nearest You. 





tween the ends of trains, and between trains and ground 
crews. Investigations and experiments are being con- 
ducted now in readiness for subsequent use of improved 
developments. 


AEOUT PEOFLE YOU KNOW 


In Utah Radio Products Co., Chicago, IIl., engineer- 
ing vice president W. A. Ellmore adds duties of sales 
as well, succeeding Odin F, Jester, now vice president 


| of Meissner Mfg. Co. Former chief engineer at Utah, 
| Chester L. Walker takes charge of the manufacturing 
| and equipment division. His successor is Marion §. 
| Danisch from Ucoa Radio Sociedad Anonima. 


Vice president and assistant to the president at O. D. 


Jennings & Co., Chicago, Ill., is E. A. Terhune, pre- 


viously in the refrigeration and air conditioning divi- 
sion of Servel Inc. 


Alfons Bach of New York, N. Y., is elected presi- 
dent of the American Designers’ Institute, Chicago, III 


Vice president is Kem Weber, Los Angeles, Calif. 


Awarded to C. E. Pappas, chief of aerodynamics 
division, engineering department, Republic Aviation 
Corp., Farmingdale, L. I., N. Y., is the Wright Broth- 
ers Medal of the Society of Automotive Engineers. 


Former partners of Norman Bel Geddes: Roger 
L. Nowland, Peter Schladermundt, and Katherine 
B. Gray join Harold Van Doren & Associates to 
form a new partnership, Van Doren, Nowland and 
Schladermundt, New York, N. Y., Philadelphia, Pa., 


| and Toledo, Ohio. 


Fred E. Laig is on the staff of the executive vice 


| president of Edward G. Budd Mfg. Co., Philadelphia, 


Pa., and concerned with cargo plane production. For- 


| mer chief electrical and welding engineer John Fetcher 


is succeeded by Robert Phair as he moves up to head 


| the methods and equipment department. 


President of RCA Victor Co., Montreal, Canada, is 
Frank R. Deakins, formerly executive vice president 


| from 1932 to 1934. Since then he has been in the 
| parent company manager of the special apparatus divi- 
| sion as executive assistant to the general manager. 


New member of the American Standards Association 


| committee on sphere gap standards is J. H. Hagen- 
| guth, General Electric Co., Schenectady, N. Y. 


Robert J. Berry takes over presidency of Electric 
Products Co., Cleveland, Ohio. 


Within General Radio Co., Cambridge, Mass., Mcl- 


| ville Eastham retires from presidency, retaining 


charge of research and development as chief engineer 


| His successor is Errol H. Locke, former vice presi- 
dent. Charles C. Carey goes from superintendent to 
| vice president in charge of manufacture. 


In the newly organized piezoelectric quartz crystal 


section of the Radio Manufacturers Association trans- 
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For policing motors here’s the MP for the job... a 
Klixon Motor Protector. Built into the motor, a Klixon 
Protector keeps motors from overheating and burning out. If 
the motor gets dangerously hot, in steps the Klixon 
Protector and automatically clicks “off” the power . . . 
waits for the motor to cool .. . then clicks the power 
“on” again—either automatically or by manual reset, 
depending on the type of reset you specify. And since 
the motor manufacturer installs the Klixon Protector, 
you get a tested combination of motor and protector. 


Get accurate overheat protection in the motors you 


buy by specifying Klixon built-in Protectors. 
They’re available for D. C. motors up to 
30 volts... for A. C. motors all sizes. 


SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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Suan metal stampings, 
made to user's specifications 
or to fit given conditions, are 
manufactured by Hubbard. 
They can be furnished in 
steel, brass, bronze, other 
metals and alloys, and in any 
quantity; heat treated and 
made up into spot welded 
and tapped assemblies when 
required; also manufacturers 
of Springs, Spring Parts, and 
Wire Forms. Send your in- 
quiries and requests for 
further information to 


M. D. HUBBARD 
SPRING COMPANY 


505 Central Avenue 
Pontiac, Mich. 


HUBBARD 


SPRINGS « STAMPINGS ee WIRE 
FORMS « WASHERS « COTTERS 


For High Current 
ae Ome eer Rae 


FEATURES; 
1, Low Contact Resistance 
2. Non-sticking 
Low rate of 
3. ‘ raring 
4. Low rate of mechanical 


5. S ae erietinmotor char. 


* Features 1 and 2 result in the ability of 
this material to interrupt high currents 
without sticking and also to carry high cur- 
rents without overheating. Features 3, 4 
and 5 result in long life and trouble free 
operation on applications involving the fre- 
quent making and breaking of d. c. circuits. 


way | Pe Hi cht 
Gibsiloy Gipson Etectric CoMPANY 


‘ 8394 Frankstown Ave. Pittsburgh 21, Pa. 


mitter division, chairman is George E. Wright, Bliley 
Electric Co., Erie, Pa., Division of the amplifier and 
sound equipment division into separate speaker and 
amplifier groups finds chairmen respectively, George 
S. Holly of Radio Speakers Inc., and John S. Meck 
of John Meck Industries. 


A. H. Manwaring becomes executive vice president 
at Philadelphia Electric & Mfg. Co., Philadelphia, Pa. 


Assistant to the president, Chrysler Corp., Detroit, 
Mich., is James Cope, formerly with the Automobile 
Manufacturers Association, Washington, D. C. 


At Illinois Institute of Technology, Soren H. Mor- 
tensen, chief electrical engineer for Allis-Chalmers 
Mfg. Co., Milwaukee, Wis., gets an honorary degree 
as doctor of engineering, for distinguished leadership 
in development of ac. machinery. 


Alva W. Phelps succeeds Cal Sivright to presi- 
dency of Oliver Farm Equipment Co., Chicago, IIl. 
The former was previously assistant vice president, 
General Motors Corp., Mr. Sivright becomes chairman 
of the board. 


John P. Bernard is 
promoted to the position of 
vice president and general 
manager at Sheffield Corp., 
Dayton, Ohio. Before 1942 
he was executive vice 
president in charge of op- 
erations for the Dyer Co. 


Henry E. Herman, II, becomes works manager of 
Bear Mfg. Co., Rock Island, Ill., taking charge of all 
production. He has been plant engineer for John Deere 
Plow Works, Moline, Ill. 


Engineering vice president P. R. Bassett is also 
acting general manager at Sperry Gyroscope Co., 
Brooklyn, N. Y. 


Consulting office for electric furnace design is opened 
in Chicago by W. Harvey Payne, former president 
and founder, Hydro-Arc Furnace Corp. 


Within American Steel & Wire Co., Cleveland, Ohio, 
T. F. Peterson manages the electrical division, newly 
made independent from wire rope and construction 
materials. 


Materials engineer in the Pratt & Whitney Aircraft 
Div., United Aircraft Corp., East Hartford, Conn., is 
W. Paul Eddy, Jr. 


Lee H. D. Baker leaves Outboard Marine Mfg. Co. 
to direct and coordinate new Stewart-Warner refrigera- 
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WIRING HARNESSES 
sonbing. toupee: 
CABLE aebewenies 
sindaalt sal RADIO 
CABLE PRODUCTS 


Are you confronted with a problem of 
getting wiring assemblies produced 
quickly . . . accurately ... satisfactorily 
... in volume—to your specifications? 
If so— better turn to Whitaker — spe- 
cialists, backed with a quarter of a cen- 
tury of experience in cables for auto- 
motive, electrical, radio, marine and 


aviation needs . .. Regardless of 
whether your wiring requirements are 
immediate, or for the future, it will 
pay you to get in touch with one of 
our plants. Supply us with wiring dia- 
grams or blueprints of the assemblies 
required, and our engineers will give 
the matter prompt attention. 


WHITAKER CABLE CORPORATION 


(Formerly Whitaker Battery 


Kansas City, Mo. - St. Joseph, Mo. 


. Philadelphia - Oakland 


MAY 1944 
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Ml My 
Production 
Has Increased 


11% 
Since We 
Started Using 


Sherman 


Terminals” 


Atypical customer’s comment— 
‘Sherman Terminals, Soldering Lugs, 
Fuse Clips, etc., do help to save time and 
speed up production.” Find out about 
these Sherman Electrical Fittings. They 
may cost you less than you’re paying 
now, too. Write for Catalog. 


H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICH. 


Sherman =" 


Lugs and 
Fuse Clips 


STEATITE © 
CERAMIC 


Adherence to your dimen- 
sional specifications is not just 
a “hope and a prayer" when 
your insulating parts are die- 
pressed from LAVITE! This 
finely grained, rugged statite 
ceramic has the toughness that 
permits machining and thread- 
ing to closest tolerances. 


With great compressive and 
dielectric strength and superior 
insulation resistance, you may 
safely specify LAVITE for to- 
day's high frequency appli- 
cations. 


Test samples? They're yours 
for the asking! 


New Eng 


my 


j 1g0 
eA r Box 196 549 W. Randolph St 


ee) 





tor and range activities as vice president in charge of 
major appliances for Admiral Corp., Chicago, IIl. 


From the presidency of Hardwick Hindle Ince., 
A. H. Hardwick goes to Philadelphia, Pa., to join the 


| executive sales staff of International Resistance Co. 


Executive vice president A. H. Englund becomes 


president, and electrical engineer J. R. McFarlin be- 


comes secretary of Electric Service Mfg. Co., Phila- 
delphia, Pa. 


At Harvey-Wells Communications Inc., Southbridge, 
Mass., Clifford A. Harvey, previously development 
and research vice president, becomes vice president and 
chief engineer. 


New president of Lenk Mfg. Co., Newton Lower 
Falls, Mass., is Col. D. Allen Lenk, former treasurer. 
H. H. Sherman comes from Manning, Maxwell and 
Moore Co. to be works manager. 


A. W. Kath of Arthur Colton Co., Detroit, Mich., 
moves up from development engineer to chief engineer. 


Succeeding R. H. Swart of Kold-Hold Mfg. Co., 
Lansing, Mich., H. W. Whitmore leaves Automatic 
Products Co. to assume the duties of chief engineer. 


From Servel Inc., Paul B. Reed goes to Milwaukee, 
Wis., to manage the refrigeration and air conditioning 
division of Perfex Corp. 


Robert Brownell is executive vice president of Day- 
ton Tool & Engineering Co., Dayton, Ohio. Previ- 
ously he was assistant to the vice president of Inter- 
national Business Machines Corp., located in Washing- 
ton, D. C. 


Vice president and general manager of the St. Louis 
plant of Curtiss-Wright Corp., Charles W. France 
goes to Buffalo, N. Y., to manage the company’s plants 
there. He is succeeded at St. Louis by Burton H. 
Witherspoon, previously executive assistant to the 
vice president in charge of the airplane division and 
who has for assistant, William E. Nickey, navy flier, 
formerly with Aluminum Industries Inc. 


Leaving Passaic, N. J., where he was physical re 
searcher for the United States Rubber Co., Dr. George 
E. Hulse joins the Gould Commercial Div., National 
Battery Co., Depew, N. Y., to be research director. 


Ellis L. Spray becomes assistant to the president 
and takes charge of the headquarters manufacturing 
division for Westinghouse Electric & Mfg. Co., Pitts- 
burgh, Pa. He has been manager of the merchant 
marine division at Lester, Pa. 


At Landis Machine Co., Waynesboro, Pa., John H. 
Elliott adds to his responsibilities as secretary, those 
of general manager as well. 


Franklin Institute, Philadelphia, Pa., awards Frank- 
lin Medals for 1944 to William David Coolidge, 
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yoME APPLIANCES ... Build more usefulness into your appliances. G-E 
Glow Lamp gives instant visual indication that range units are on. Other 
applications: waffle irons, electric irons, roasters, heating pads, etc. 


WIRING DEVICES ... No fumbling in dark to find the light switch if it has a 
G-E Glow Lamp as an indicator. When lights are off, the glow lamp is a 
highly visible indicator as to location of the light switch. 


INDUSTRIAL EQUIPMENT... G-E Glow Lamp in voltage tester 
can be used to indicate polarity, frequency, DC or AC, as 
well as voltage. Other industrial uses: indicators for exits, 
fre alarm stations, panelboards. 


3 
R THESE ed FOR G 


red LLL: 
UAL INDICATORS 


GLOW LAMPS AS QUICK Ab 


G-E Neon Glow Lamps can add to the convenience 
and sales appeal of your post-war products! The 
unique characteristics of G-E Neon Glow Lamps sug- 
gest scores of uses as indicators on home appliances, 
wiring devices and industrial electrical equipment. 


Send for G-E’s new booklet on Glow Lamps. 


CHECK THESE UNIQUE FEATURES 


1. Distinctive orange red glow--needs 5. High resistance to vibration and 
no cover glass. shock. 


2. Dependable long life--rated at 6. Usable on AC or DC. 


3000 hours. 7. Work on regular 105-125 volt 
: circuits without step-down trans- 
3. Very low current consumption. fornners. 
4. Variety of sizes and wattages. 8. Practically no heat. 


Hear the General Electric Radio programs: ‘The G-E All-Girl Orchestra,”’ Sunday, 10 p. m., 
EWT, NBC; “The World Today” news, every weekday, 6:45 p.m., EWT, CBS. 


LET’S ALL BACK THE ATTACK — BUY ANOTHER WAR BOND THIS MONTH! 







Get this new otr Neon Glow 
justrating uses nt a description NELA SPECIALTY DIVISION, LAMP DEPARTMENT 
a ; ro 
Lamps. Also con types. Write to 
rious lamp tyP Py: (YE 
sane below for your free © GE | 13 RAL ») ELE CTR I © 


AO a a OTE? NV. J. 
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A New Name for a Very 
Old Yankee Manufacturer 


WATERBURY COMPANIES, INC. 


NOWN for many years as The Waterbury Button 
Company, this 132 year old Connecticut manu- 
facturer has changed its name to Waterbury Com- 
panies, Inc. 
Www button manufacturing is and will continue 
to be a division of this Company, it is never- 
theless but one of six separate divisions manufacturing 
a great diversity of products. Thus time and change 
have brought about a need for a new name. 


A Modern Plant With The Equipment 
and Facilities for Volume Production 


ODAY Waterbury Companies, Inc. is manufactur- 

ing thousands of plastic and metal products, most 
of which are identified with the war effort. Its modern 
and efficient plant is fully equipped for volume pro- 
duction. 


TTHCUGH largely engaged in essential war work, 

we are thinking about reconversion to peacetime 

production. Our engineers and designers will gladly 

plan with firms who are looking for a dependable source 
of plastic and metal products. 


Buy More War Bonds—Hasten the Day of Victory 


WATERBURY COMPANIES, INC. 


Established 1812 * Department C 
WATERBURY ° CONNECTICUT 





vice president and research director, General Electrie) 
Co.; and Peter Kapitza, director of the Institute for 
Physical Problems, Academy of Sciences, Union of? 
Soviet Socialist Republics. ; 


Signal Battery Co., Milwaukee, Wis., a subsidiary of 
Ray-O-Vac Co., makes J. C. Ryan vice president and) 
general manager. Mr. Ryan was previously connected. 
with Ball Bros., Muncie, Ind. 


L. C. Goad, vice president and general manager of} 
the eastern aircraft division of General Motors Corp, 7 
Linden, N. J., succeeds Lawrence D. Bell to presidency) 
of Aircraft War Production Council, East Coast. 


From vice president and general manager of Reed) 
Prentice Corp., Worcester, Mass., Frederick W. Me™ 
Intyre moves up to president, succeeding Ralph Ey 
Thompson, now chairman of the board. Frederick! 
W. McIntyre, Jr., is assistant to the president. 


At Waco Aircraft Co., Troy, Ohio, vice president! 
Hugh R. Perry is also general manager. 


New president of Spencer Lens Co., Buffalo, N. Y,. 
is former assistant, Heywood Fox. 


From St. Louis Aircraft Corp., where he was prom 
duction vice president, H. B. McKay goes to the Bure 
lington, N. C., plant of Fairchild Aircraft Div., Faire 
child Engine & Airplane Corp. to be assistant general. 
manager. 4 


Charles J. Hardy is followed to the presidency of | 
American Car & Foundry Co., New York, N. Y., by} 
Frederick A. Stevenson, senior vice president. Mr 
Hardy will be board chairman. 


Vice president Wellwood A. Beal, in charge of en- 
gineering for Boeing Aircraft Co., is elected to vice 
presidency of Institute of the Aeronautical Sciences. 


Plant manager of the gage manufacturing division ” 
at Sheffield Corp., Dayton, Ohio, Fred H. Markwick 
becomes general plant manager of the manufacturing | 
division with all factory production under his control. 


. .. AND ABOUT COMPANIES 


In Kent, Ohio, Twin Coach Co. is building an ex-7 
perimental helicopter with design features fitting it for” 
either private ownership or public transport. 


Former Electric Service Supplies Co., Philadel-) 
phia, Pa., signifies almost complete self-manufacture of 
products by name change to Electric Service Mfg. Co. 


Plant of Kissell Industries, Hartford, Wis., maket” 
of outboard motors, is purchased by West Bend 
Aluminum Co., West Bend, Wis., to be operated as 
this company’s Hartford Div. 


Within Nema newly approved affiliations identify | 
Stupakoff Ceramic & Mfg. Co. with the steatite sec 
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LOOK INTO THE 


It opens up a far reaching extension of 
the T&B basic Sta-Kon principle of 


pressure (solderless) connectors. 


The Disconnect Way of Wiring pro- 
vides infinite combinations for unit and 
multiple assemblies of small wires that 
can be connected, dis-connected and 


re-connected at will. The ability of 


Write our Main Office today for 
Sta-Kon Disconnect Bulletin No. 522. 


* Patent Pending. Sta-Kon Reg. U. S. Pat. Off. 


T&B Disconnect fittings to retain their 
tension after repeated usage, is due to 
the locked-in-pressure of the essential 


T&B Tip and Coupler. Fully approved. 


Installations are made with standard 


Sta-Kon tools. Distributed solely 


through the service organizations of 


T&B Distributors. 


It tells the full story with tllustrations 
and gives complete engineering data. 





T&B STA-KON DISCONNECT* WAY OF WIRING 





tions and Delta-Star Electric Co. with the pothead 
group of the switchgear section. 












Wire and cable department of United States Rub. | 
ber Co. occupies plant No. 1 of the Lowell Ordnance | 
Works, Lowell, Mass. Product is to be long-line com- 
munications cable for the Signal Corps. 









Chisholm-Ryder Co., Niagara Falls, N. Y., buys 
New Way Canning Machinery Co., Hanover, Pa, 
to operate it as the New Way division. 


© 
SPEED GOW YUN 40 Production starts at the $180 million Utah. plant 
of U. S. Steel Corp.’s subsidiary, Geneva Steel Co, 
with the first trial rolling of plates for Pacific Coast 


WwW ! T KE BC A B A LL K b A RI N G S aa laa broken less than two years 


Plastic-molding, small metal parts making Water- 




















AR may restrict or prohibit your manufac- bury Button Co., Waterbury, Conn., changes its name 
ture of machines . . . equipment... cars... to less restrictive Waterbury Companies Inc. 
trucks ... tractors. But you can design improved 
models now and avoid production and sales lag Founded in 1919 as Plymouth Mfg. Co., mold- 





in the reconversion period. 

BCA Ball Bearings are stable factors in product 
design . . . because BCA builds for dependability. 
Considering bearing function, BCA carefully 
engineers for load—both amount and direction 
—and for type of shock condition found to exist 
in actual service. 

Speed your reconversion by planning now to 


specify BCA Ball Bearings. Aircraft-Marine Products Inc., Harrisburg, Pa. 
BEARINGS COMPANY OF AMERICA, LANCASTER, PA. (switchgear and industrial pressure connectors) ; 
Baldor Electric Co., St. Louis, Mo. (motors and gen- 
erators); Hynes Electric Heating Co., Camden, 
N. J. (industrial heating units and devices) ; and B. A. 
Wesche Electric Co., Cincinnati, Ohio (motors and 
generators) join Nema in the indicated sections. 


makers, and later merged with its own plastic molding 
subsidiary ; Chicago Molded Products Corp. marks 
the 25th anniversary of its continuous existence. 


Into new quarters at 1200 Soldiers Field Rd., Boston 
34, Mass., move Electrical Apparatus Co. and related 
General Control Co. 

















A new division of Cook Electric Co., Chicago, Ill, 
is established to undertake unusual specification re- 
quirements outside the scope of bellows mechanims 
offered in the standard line. 
















Manufacturers of electrical equipment for aircraft 
are to be provided with reliable information on per- 
formance and design by a new Aircraft Electrical 
Council subdivision of Nema. 




















Wayne Oil Burner Co., Fort Wayne, Ind., in an 
expansion move, forms a new plastics division—Wayne 
Plastic Products. Present fabrication is confined to 
thermosetting, high-impact materials. Designing, mold- 





Treat Bearings Right! They're in the Fight! 








1. Do not remove bearings 3. When working with bear- making, chrome plating, and molding facilities are all 
from wrappers until ready to ings, do not lay them down under one roof 
use. Store in a dry place. where they may come in contact P 






with dirt. Place on a sheet of 
2. Do not remove slushing oil. clean paper. 







A new standing committee on metal powders and 
metal powder products is organized by ASTM. Three 
RADIAL - ANGULAR CONTACT - THRUST subcommittees cover nomenclature and technical data, 


BA LL B EA RI N C S metal powders, and metal powder products. 








Automotive division of Michigan Kaiser Co. 
moves to Bristol, Pa., location of the Fleetwings Div. 
of Kaiser Cargo Inc. 
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a oe r » The basic Micro Switch is a thumb-size, feather- 
UND.LAB Lad et y lich : “a : 
eT ‘ ’ ight plastic enclosed, precision, snap-action 
Laat: : : switch, Underwriters’ listed and rated at 1200 
V.A. at 125 to 460 volts a-c. Capacity on d-c 
depends on load characteristics. Accurate re- 
peat performance is experienced ovér millions 
of operations. Wide variety of basic switches 
and actuators meets requirements varying 
from high vibration resistance to sensitivity of 
operating force and motion as low as 2/1000 
ounce-inches. Many types of metal housings 
are available. 


aon hydraulic turning machine, manufactured by the 
2 Gilman Engineering Works of Janesville, Wisconsin, 
makes use of the long life, dependability, and accuracy 
of repeat performance of the Micro Switch to control its 
entire operating cycle automatically. 


Actuation of the Micro Switch at the exact point in the 
movement of the hydraulically driven slide when the 
Elgin Head has completed a cut swings the slide away 
from the work. This motion actuates a second Micro 
Switch which controls automatic return of the slide to its 
starting position. 


The die cast enclosure of the Micro Switch, mounted on 
the apron of the machine, provides rugged conduit con- 
nection, and a synthetic rubber bellows on the operating 


Let’s All Back the Attack 
Buy EXTRA War Bonds! 


plunger protects against the entrance of coolant, oil, chips, 
and dirt throughout the switch life of millions of operations. 


The small size of the Micro Switch and a wide selection of 
easy-to-use actuators and enclosures has fitted it into 
many special additions to machines already installed, as 
well as to new designs. The Micro Switch has electrical 
capacity, at line voltage, to control many classes of single 
phase motors directly, without intermediate relays or con- 
tactors, providing accurate, positive, trouble-free control. 


Send for Micro Switch Catalog-Handbook No. 60 for 
complete details on the wide range of housings, actuators, 
and electrical characteristics in which Micro Switches are 
available. If the switch is desired for aircraft use, also 
ask for Handbook-Catalog No. 70. 


Micro Switch Corporation, Freeport, III. 


Branches: 43 E. Ohio St., Chicago (11) « 4900 Euclid Ave., Cleveland (3) 
11 Park Pl., New York City (7) « 1709 W. 8th St., Los Angeles (14) * Sales & 


Engineering Offices: Boston - Hartford 


The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation 


MICRO (M5 SWITCH 





| Yew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 












Brief reviews of technical infor- 
mation available through vari- 
ous suppliers of essential materi- 
als, electrical and mechanical 
parts, equipment, motors, drives, 


TRANSFORMERS AND RELATED PARTS. 
Includes reactors, filters, equalizers, plugs, patch cords, 
jacks, key switches and jack panels. Catalog listing of 
available types of quality series, super-shielded, aircraft, 
and industrial transformers is preceded by a section 
which discusses considerations of cost affecting factors 
in transformer design. Also touched upon are the 
specific types of information needed by a transformer 
manufacturer making recommendations to a specifier. 
Actual listings include tabular data on primary and 
secondary impedance, maximum level, primary unbal- 
ance, etc. Specific kinds in the various lines include 
impedance-, bridging-, input-, output-, modulation-, 
power-, plate-, filament-, and auto-transformers. Pro- 
duction of special transformers is offered for the ful- 
fillment of requirements not covered by listed items. 
Audio Development Co., 2833 Thirteenth Ave. 
South, Minneapolis 7, Minn. 


SPRINGS: A DESIGN HANDBOOK. Com- 
bines charts and formulae basic to engineering design 
of mechanical springs. Introductory information in- 
cludes materials, dimensional limits, removing set, 
heat-treating, testing and inspection, finishes, toolmak- 
ing and elements of cost. In separate sections, each 
liberally illustrated by photograph and drawing, are 
considerations of compression, extension, torsion, hot- 
wound, flat, power, and hair springs; spring washers; 
wire forms; snap rings; die springs; small stampings ; 
spring steels; and assemblies. An appended engineer- 
ing section gives physical properties of spring materials, 
moments of inertia of rectangular sections, weight of 
flat cold rolled steel, weight of round steel spring wire, 
standard gages, circumference and areas of circles, 
decimal equivalents, third and fourth powers of wire 
diameters and Rockwell hardness conversion values. 
Associated Spring Corp., Bristol, Conn. 


RADIO FREQUENCY LACQUER. Described 
from points of view of rapid drying, low loss, uniform- 
ity and adhesion. Bulletin covers uses, properties and 
performance, surface and volume electrical resistivity, 
dielectric strength, density, viscosity, solid content, 
softening temperature, acidity, flash point, effect of low 
‘temperature, drying time, flexibility, effect on soldering, 





controls, finishes, etc., for inte- 
gration within complete products 
of various kinds. 
Engineer-designer and execu- 
tive readers of ELECTRICAL 


MANUFACTURING may forward 
requests for copies, preferably 
upon letterheads of their com. 
pany, directly to the manufac- 
turer, at addresses indicated. 







methods of application and relation to attack by fungus 
Communication Products Co., 744 Broad St., New. 
ark, N. J. 


LIGHTING AND POWER TRANSFORMERS. 
Standard dry type, air cooled, compact transformer 
units are adaptable for indoor or outdoor service and 
come in sizes from 5 watt to 1000 kva. with Class A 
or B insulation. Cases are fabricated from copper bear- 
ing, non-rusting steel sheets with all joints arc welded 
to provide sturdy weather-proof construction. Depen¢- 
ing upon the voltage and capacity, coil windings are 
made of insulated copper wire of round, square or rec- 
tangular section. All coils are preheated, submerged 
in a high dielectric insulating varnish and baked at a 
moderate temperature resulting in complete impregna- 
tion and preventing moisture from entering the wind- 
ings. Types, prices, and specifications are discussed, 
and illustrations of glass insulated, bell ringing and 
signalling, drip proof, expanded metal, and special pur- 
pose transformers are shown. Dimension tables for 
wall mounting are listed with sizes available and ap- 
proximate weight plus single phase, 60 cycle induc- 
tively coupled, primary voltage 120, 240, 480, or 2400, 
and secondary voltage, 120/240, 240/480, or 600. Bul-} 
letin S-202 covers industry standardized units. 
Standard Transformer Co., Warren, Ohio. 










BULLETIN OF FASTENERS. Complete listings | 
are given on heat treated hexagon head, hexagon head | 
brass, fillister head, flat head, and button head cap 
screws; semi-finished hexagon brass nuts, castellated 
and slotted hexagon nuts; full finished milled studs, 
wrought, lock and bright steel washers; hex head en- 
gine, and standard stove and aircraft bolts; headless, 
hardened steel and square head steel set screws; af 
steel cotters. List prices, dimensions, weight, thick- 
ness, thread, and stock sizes are given for each. Fin-§ 
ger index provides an easy method of finding desired | 
information at a glance. Oversize steel is now double 
extruded to form shank and thread section. Upsetting 
the head from larger diameter stock compresses a short- 
er length of stock and causes less distortion of the grain 
flow. Interior ductility is preserved but heads will not 
shear or crack. Complete ranges of sizes of SAE 
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ANOTHER STEP TO AID IN 


“Serving Industry... 
Which Serves Mankind” 


Monsanto Chemical Company, pro- 
ducer of more than 300 basic chemical 
and plastics products, announces acqui- 
sition of I. F. Laucks, Inc., world’s 
largest manufacturer of industrial glues 
and producer of other products in the 
paint and wood preservative fields. 


Through this step, the forest-products 
industries have available combined facilities 
heretofore unapproached in their field. These 
facilities now include: 

I. F. Laucks, Inc., experience of more than 
two decades; PLUS the Laucks personnel, main- 
tained intact to provide the individualized and 
specialized service for which Laucks is famous; 
PLUS the I. F. Laucks, Inc., plants in Seattle, 
Vancouver, B. C., and Los Angeles and other 
Laucks, Inc., interests elsewhere in the United 
States, Canada and overseas 


.. PLUS the six Monsanto 
research laboratories, in- 
cluding a central research 


SERVING INDUSTRY 





ERS. 


laboratory — one of the largest in this country 
devoted exclusively to advance industrial research 


.. PLUS nineteen Monsanto manufacturing 
plants in the United States and additional plants 
tn England, Wales, Canada, Australia and 
Brazil — producing a range of commodities 
extending from heavy chemicals through fine 
pharmaceuticals and food chemicals to one of 
the widest ranges of plastics in existence 


...PLUS facilities to supply raw materials 


for existing and potential forest-product ap pli- 


cations that are possible only in an integrated 
operation such as that now afforded by the union 
of Laucks and Monsanto. 


United for service to the forest-products in- 
dustries, Laucks and Monsanto now are one 
—a single organization equipped to meet the 

needs of the splendid pres- 


. ¢ ent and the even more 


promising famen of the 


MONSANTO) """"""" 


CHEMICALS “* PLASTICS 


-WHICH SERVES MANKIND | 
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45 YEARS 
of Practical Solder 
Experience at 
Your Command! 


@ Forty-five years of doing one thing — and 
doing it well— means an accumulation of sure- 
footed skill that can be used to avoid mistakes, im- 
prove procedure, build more profitable business operation. ° 


@ Kester’s forty-five years of developing, making and improving 
soldering alloys and fluxes — forty-five years of experience in their 
practical application to every industrial use — offers a unique ad- 
vantage to manufacturers and maintenance and service men. 


@ Kester’s store of knowledge about solder is at your service! 
Kester engineers and laboratory technicians will gladly assist 
you, without obligation, in setting up any soldering operation to 
obtain smoothest production, best and most profitable results. 
® Kester Solder products—the famous Cored Solders, fluxing 
compounds, wire solders and specialties—offer a complete and 
outstanding solder service to industry. Kester patents, based on 
years of careful research, cover many important and exclusive 
developments —acid-core solder that positively will not leak, and 
a plastic rosin flux that will not disintegrate, to mention only two. 


@® Whatever your solder requirements, put them up to Kester! 
You'll get prompt, skillful cooperation! 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 
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w BUY WAR BONDS w KESTER caaber 





TIN ORDER AMENDED. For the present, if you re- 
quire solder of more than 20% tin content, certify 
use on Kester orders; under WPB Order M-43 as 
amended November 3, 1943. Priorities Preference 
Ratings now govern only the scheduling of deliveries. 


KESTER 
Carted Solilers— 


DARD FOR wet ee ae ee 
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1035 heat treated cap screws in stock, both in pack. 
ages and in bulk, fine and coarse thread are carried, 
Special parts of alloy steels are made to order to AN 
specifications. Cleveland Cap Screw Co., 2917 Eas 
79th St., Cleveland 4, Ohio. 


REMOTE-CONTROL FLEXIBLE SHAFTs. 
Data for the specifier. Bulletin, Form No. 273, com- 
bines sectional views of various types and sizes of re. 
mote control flexible shafts and housings with brief 
descriptions of the characteristics of each. Illustrated, 
in addition to the general arrangement, are the internal 
construction and the disposition and design of end fit. 
tings. Engineering considerations include torque, 
torsional deflection, minimum radius of curvature and 
notes related to selection of end connections and houws- 
ings. In a foreword, general notes are supplied to 
assist in the engineering and specification of units, 
Mall Tool Co., 7740 South Chicago Ave., Chicago 
19, Ill. 


FACTORS IN FILTERING. Relate to seven dis- 
tinct types of filters. Listed in Bulletin AGC-144 are 
aircraft, ventilating, grease restraining, automotive, 
heavy industrial, and oil types of filters plus special 
products. These latter include oil separators, spark 
and flame arrestors, intake silencers, breathers, vent 
filters, and vapor collectors. Each type is illustrated 
in a number of its variations and related by text to 
suggested points of specification. In addition, a dis- 
cussion is furnished on such points of advantage as 
cleanability which, on all models, eliminates replace- 
ment of units. Air-Maze Corp., 5200 Harvard Ave, 
Cleveland 5, Ohio. 


CONDENSED PACKAGING INFORMATION. 
Aims at getting products delivered in good condition. 
In the form of a manual, this publication condenses 
research work performed by many of the branches of 
the armed services and efforts of the suppliers’ engi- 
neers into a volume of high potential utility. Included 
are a section ‘discussing protection against corrosion, 
and digests of reference material with listings of the 
original sources. Information is here on saving weight, 
volume, time and material. Explained in step-by-step 
form are a number of methods to speed packing pro- 
duction. Illustrations and text are keyed together 
for immediate understanding of the production of peak 
folds, hug-folds, half-and full-wing folds, pleat folds 
and roll and electronic wraps. After the data section of 
the book, actual samples of a wide variety of available 
packaging materials are included. Each has a full page 
with attached sheet identifying and providing details on 
characteristics of the material. These are tied in with 
the procedure notes to show the material most adapt 
able to each of the wrapping techniques advi 


Sherman Paper Products Corp., Newton Uppét} 


Falls 64, Mass. 


AVIATION ENGINE STARTERS. Compared 
in design leaflet No. 5. Taking the form of a 
chart for points requiring consideration in aircraft @ 
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UNIVERSAL PIVOTED 
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CONTACT 


TEMPERED STEEL 
CONTACT ARM 
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COMPRESSION 
SPRING 


e 
PE 
aaa ieee 

















OHMITE Design Makes the 


Everywhere ...on every battle front... and in 
the tools of Industry... you find Ohmite Rheo- 
stats doing critical control jobs. 

Permanently smooth, close control is built- 
in...to withstand shock, vibration, heat and 
humidity. Construction is compact... all 
ceramic and metal. There is nothing to shrink, 
shift or deteriorate. 

Illustrated in the cutaway above are many 
of the features which contribute to the con- 
sistent dependability of Ohmite Rheostats. 






VITREOUS 
ENAMEL 


CERAMIC CORE 
AND BASE 


SHUNT PIGTAIL 


NON-TURN 
PROJECTION 


LARGE 
SLIP RING 


Widest range of sizes—ten models fram 25 
to 1000 watts, from 1%” to 12” diameter—in 
straight or tapered winding, in single or 
tandem assemblies—to meet every control 
need in the most advanced electronic devices. 


Write on company letterhead for complete, helpful 
96-page guide in the selection and application of Rheo- 
stats, Resistors, Tap Switches, Chokes and Attenuators. 


OHMITE MANUFACTURING COMPANY 
4805 W. FLOURNOY STREET, CHICAGO 44, ILLINOIS 





SAAT OHM TE Rheostats - Resistors «Tap Switches 
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CENTERED. “ 
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| OPERATION 


The DI-ACRO Bender 
makes perfectly centered 
eyes from rod or strip stock 
at high hourly production 
rates. Both eye and center- 
ing bend are formed with 
one operation. Any size 
eye may be formed within 
capacity of bender and 
ductile limits of material. 


DI-ACRO Bender No. 1 


Formin ,radius 2” approx. Ca- 
pacity y,” round cold rolled steel 
bar or equivalent. Also Benders 
No. 2 and 3, with larger 
capacities. 


DI-ACRO 
BENDERS 


DI-ACRO Precision Bend- 
ing is accurate to .001” for 
duplicated parts. DI- 
ACRO Benders bend an- 
gle, channel, rod, tubing, 
wire, moulding, strip 
stock, etc. Machines are 
easily adjustable for sim- 
pe: compound and reverse 
nds of varying radii. 
Send for CATALOG 


**DIE-LESS” DUPLICATING show- 
ing many of ‘‘Die-less” dupli- 

cating produced with DI-ACRO 
ers, Brakes and Shears. 

















NEON PILOT. LIGHTS 


Cs G E OR MENDES NEON LAMPS) 


ASSEMBLIES 
ey ei e L hee 


LAMPS: 


We can supply any 
G.E. or Westinghouse 
Lamp together with 
the required Pilot 
Assembly, thus sav- 
ing time in your pro- 
relia lelametaaseltl i 
Write for samples 


Illustrated A) Neon 
Pilot Light with full- 
view plastic head. (B) 
Neon Pilot Light with 
dome lens. Lamps re- 


We manvlactere a complete line of Pilot 
Light Assemblies for every possible use in 
Aircraft, Marine, Radio, Electronic and 
Electrical apparatus. Send sketch for 
prompt estimates and suggestions. 


movable from front 


of panel 


at INDICATOR 


Ga Cr da iter,, 


ADWAY NEW YORK 3, N.Y 





gine starting, this presentation discusses hand and elec. 
tric inertia, electric inertia and direct cranking (with 
provision for emergency hand cranking), electric direct 
cranking, and cartridge type combustion starting sys. 
tems. Photographic illustrations, schematic diagrams 
and text cover specification, performance and design 
of each type. Eclipse-Pioneer Div., Bendix Avia. 
tion Corp., Teterboro, N. J. 


PLASTICS FOR THE FUTURE. Bulletin 
PH-517 summarizes chemical engineering, and design 
factors in the use of plastic products for the present and 
postwar. The book is arranged to show how specific 
problems encountered in the use of plastics for a series 
of war products will be used to make possible satis- 
factory solutions for future problems. Listed products 
include plastic fuses for projectiles and antenna hous- 
ings for aircraft. Another section of the presentation 
shows the long step from products of the past to those 
of the yet unmaterialized future. Early catalog illus- 
trations and renderings of possible future designs are 
used to dramatize the possibilities of plastics in indus- 
trial and electrical appliances, lighting fixtures, ma- 
chine housings, transportation and packaging. Gen- 
eral Electric Co., Schenectady, N. Y. 


DIES AND ENGRAVINGS TO ORDER. Booklet 
points up available facilities. Illustrations of past jobs 
done, engineering and production operations are re- 
lated through text which brings out the service advan- 
tages offered by the supplier. Turning, heat treating, 
hobbing, testing and inspection are covered. Midland 
Die & Engraving Co., 1800 W. Berenice Ave. 
Chicago 13, III. 


POLYVINYL RESINS AND PLASTICS. 
Described as based on raw materials of mineral origin. 
This folder contains an outline of the characteristics of 
the four resins involved. Two are special polymers of 
vinyl chloride shown to have thermal and light sta- 
bility combined with toughness and general inertia. 
The other two are vinyl-chloride, vinylidene-chloride 
copolymers. They are discussed in the light of solu- 
bility and thermoplasticity with good stability, chemical 
resistance and wide useful temperature range. A prop- 
erties table for each is included. Another page covers 
related plastics with the range of characteristics 
described, while another gives a partial listing of points 
of specification including electrical service, extruded 
products, gaskets and packing, protective coatings for 
fabrics a — and calendered and cast sheets and 
films. F. Goodrich Co., Akron, Ohio. 


9-STAGE MULTIPLIER PHOTOTUBE. Leaf 
let provides data for the specifier. It concerns the type 
designated as 1P21, a 9-stage electrostatically-focused- 
type multiplier phototube. Information provided in- 
cludes tabulations of cathode photosurface and wit 
dow area, interelectrode capacitances, dimensions, bulb 
and base types, voltages, anode current and dissipa- 


tion, ambient temperature, voltage per stage, luminous | 


Described as 


sensitivity and current amplification. 
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Rheostats and potenti- 
ometers in wire-wound 
and composition-ele- 
ment types. 


%& Builders of rugged equipment specify 
CLAROSTAT for resistors, controls and re- 
sistance devices as a matter of habit, They 
know through years of experience, espe- 
cially out in the field, that Clarostat 
components are tough—electrically and 
mechanically. Thus one more clause in their 
insurance against equipment failure and 
excessive servicing. 


Midget controls in both 
types. Matched in ex- 
ternal appearance and 
dimensions. Mechan- 
ically interchangeable. 


Large line of controls 
for sound systems—con- 
stant-ifhpedance, atten- 
wators, L-pads, T-pads, 
faders, mixers, etc. 


Today Clarostat is engaged 100%, in the 
war effort. The facilities of two large plants 
are concentrated exclusively on meeting the 
requirements of our armed forces. But after 
Victory is won, “The House of Resistors” 
-will reconvert back to civilian production, 
with vastly increased capacity to meet the 
needs of its many business friends. 


25 and 50 watt power 
rheostats featuring ex- 
ceptionally rugged con- 
struction. 


Greenohms—well-known 
green-colored cement- 
coated power resistors 
found in the most 
rugged assemblies. * Submit Your Problems. . 
If they have to do with resistance—fixed, ad- 


Glasohms — glass-insu- 
justable, or ballast—send them along for our 


lated miniature power 
resistors and heaters. 
Also flexible resistors 
etc., etc. 


engineering collaboration, We either have stand- 
ard items in our extensive line, or we can build 
special units. Let us quote on your needs. 


Se swt. Lai 


em CIT RR aL eC 





WIRE-WOUND & COMPOSITION-ELEMENT CONTROLS *% POWER 
RHEOSTATS *% POWER RESISTORS »*% FLEXIBLE RESISTORS 


. % GLASOHMS (Glass-Insulated Resistors) % ATTENUATORS 
* BALLASTS, Etc., etc. 










capable of multiplying feeble currents produced under 
weak illumination by an average value of 300,000 at 
100 volt per stage, the unit is suggested for use in s¢i- 
entific research and specialized tasks involving very 
low light levels. Text indicates it as being particularly 
sensitive to blue-rich light such as that from a mercury- 
vapor lamp. General considerations involving design 
and specification are covered extensively together with 
notes on such special installation requirements as mag- 
netic shielding, operator protection against high volt- 
age, etc. Typical circuits are shown for ac., half-wave 
rectified, full-wave rectified, and high frequency power 
supplies. Further data include characteristic curves, 
outline drawings, base contact disposition and wiring 
connections. RCA Victor Div., Radio Corp. of 
America, Harrison, N. J. 


HARD SYNTHETIC RUBBER PRODUCTS. 
Described and illustrated in catalog Section 9405. Text 
of the leaflet discusses qualities, points of use, variations 
and types, functional limitations, resistance to chemi- 
cals and machining considerations. Under the last of 
these subjects, a number of pertinent suggestions are 
made with regard to procedure in cutting, punching, 
turning, milling, drilling, tapping, threading, sur- 
facing and polishing. A full listing of three standard 
grades is related to the more important properties of 
each including color; finish; specific gravity; tensile 
strength; elongation at breaking point; softening tem- 
perature ; impact, transverse, and compressive strengths; 
coefficient of linear expansion; dielectric strength and 
constant; phase difference angle; surface resistivity; 
volume resistivity; and moisture absorption. Further 
tabulations refer to weights and sizes of the hard elas- 
tomer and sheet, rod and tube form. B. F. Good- 
rich Co., Akron, Ohio. 


FOR RECORD CONDENSATION. Microfilming 
reduces file volume by 99 per cent. Bulletin undertakes 
to demonstrate that anything worth filing is worth film- 
ing. Cost analyses of conventional methods vs. re- 
production and storage of data on small rolls of film 
show a surprisingly high cost for maintenance of rec- 
ords in the ordinary way. Information is provided 
on the types of camera, printer, and projection equip- 
ment available and the special consulting services of- 
fered by the supplier. Legal considerations involved 
in this system are also included. Microstat Corp., 18 
West 48th St., New York 19, N. Y. 


EXTRUDED PLASTIC TUBING. For service 
as wire and lug insulation, as conduit, for vibration 
reduction and as a flexible conductor for corrosive 
fluids. Bulletin comprises a series of engineering data 
sheets on various types of material offered in tubing 
form. First is one possessing high dielectric and tensile 
strength combined with resistance to tearing and 
abrasion ; another is transparent and marked by favor- 
able electrical characteristics; a third is unusually re 
sistant to brittleness at high temperatures ; another has 
many of the outstanding qualities of rubber with excel- 
lent aging properties and resistance to petroleum prod- 
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HEN you specify Parker-Kalon Cold-forged 

Socket Screws, you get unusual protection 
against “doubtful” screws — screws that look all 
right, but which fail to work right. 

Accuracy, strength, and uniformity are pre- 
determined by Parker-Kalon’s unequalled Qual- 
ity-Control routine, in which every mechanical 
and physical characteristic of the screws is care- 
fully checked. Tests and inspections cover Chem- 


COLD-FORGED FOR STRENGTH SET SCREWS 


CAP SCREWS 


ical Analysis; Tensile and Torsional Strength; 
Ductility; Shock Resistance under Tension and 
Shear; Hardness; Head and Socket Size and Posi- 
tion; Thread Fit. 

Specify PARKER-KALON next time you order 
Socket Screws ... and be sure of getting screws 
that can “take it”! They cost no more. Parker- 
Kalon Corporation, 190-198 Varick Street, New 
York 14, N. Y. 


STRIPPER BOLTS PIPE PLUGS 


A Product of PARKER-KALON-- Specialists in Fastening Devices 





This armature, when completed, is destined 
for an important mission. It is being wound 
for one of hundreds of Eicor dynamotor 
designs—and may be used in one of scores of 
varied applications. One factor alone remains 
constant—the requirement for complete reliability. 


The actual winding of an armature involves a 
number of swift but precise operations, each 
contributing its part to make the perfect 
assembly. For example, insulation of the slots 
and coils is made so effective that it 
withstands production tests of three times the 
normal operating voltage. Fine wire, chiefly 
used in machine winding, requires specially 
designed equipment and an experienced 
touch to hold proper tension and placement 
for exactly the prescribed number of turns. 

In dynamotor armatures, two, three, or even 
four separately insulated coils per slot are 
used to produce single or multi-voltage 
output. The illustration above shows the 
secondary winding of an armature—in this 
case, 51 turns of No. 35 wire. 


Built to transform d.c. voltages, dynamotors 
must make such conversions with 
comparatively high efficiency, good regulation 
and negligible a.c. ripple. Proper design and 
construction make possible the countless 
hours of sustained performance so necessary 
for today’s critical applications. That’s why 
Eicor products are so frequently specified. 


COIR UNC. 1501 W. Congress St., Chicago, U.S.A. 
MOTOR MOTORS + POWER PLANTS * CONVERTERS 


t., New York 7. ey were 


ucts. Also included is a sheet covering prefabricated 
plastic marker insulators for wiring lugs. Treatment — 
of each subject comprises a discussion. of general char- © 
acteristics with a related series of suggested points of © 
specification. These are followed by tabulations of test 
data covering strength characteristics, attack resistance, 
absorptions, and life under various conditions. Avail- 
abilities in colors, sizes and lengths, wall thicknesses 
and tolerances are also provided. Each presentation 
is completed by a series of illustrations of typical uses, 
Appended is a data page including not only decimal 
equivalents of fractional inches but also those of milli- 
meters. Irvington Varnish & Insulator Co.; Ir- 
vington, N. J. 


HIGH-POWER TRIODES. Documented in water- — 
and forced-air-cooled types. Folders contain technical ~ 
data on two types of transmitting triodes designated © 
respectively as 9C21 and 9C22. Tentative character- 
istic and rating tabulations include filament voltage, 
current ag@ starting current, amplification factor, direct © 
nterele e capacitances, cooling media, filament seal 
and bulb t@mperatures. Maximum ratings and typical 
operating conditions for continuous service are given 
under circumstances of audio frequency power ampli- 
fier and modulator, Class B ; plate-modulated power am- 
plifier, Class C telephony; and radio-frequency power 
amplifier and oscillator, Class C telegraphy. Text pro- 
vides design suggestions for associated equipment and 
structures, and cautions relating to specification and 
handling. Graphical presentations are included for 
average filament characteristics, filament-emission, av- 
erage plate characteristics, average constant-current 
characteristics and plate voltage grid current relation- 
ships. Outline drawings supply essential information 
on construction and dimensions. RCA Victor Div., 
Radio Corp. of America, Harrison, N. J. 


SPEED REDUCERS AT WORK. Shows typical 
war-production use of units. Listed as form No. 244, 
this brochure illustrates and describes speed reducers 
with particular emphasis on specification points within 
a multitude of diverse kinds of industrial products. 
Types considered include worm gear and differential 
reducers as well as other special units and products. 
Winfield H. Smith, Inc., Springville, Erie 
County, N. Y. 


THERMOCOUPLE DATA BOOK. Guides selec- 
tion of thermocouples, lead wire, protecting tubes, 
heads, and insulators. Introductory information is 
followed by a list of available thermocouple materials 
with recommendations of the specific temperature 
ranges to which each is best suited. Selection of these 
as well as wire sizes are related to existing WPB regu- 
lations. Functional possibilities of unhoused units are 
listed. Illustrations and tables of designations, gages, 
etc. are included for each type. Supplementary data 
and sketches cover special modifications of mounting 
and housing facilities. An extensive section covers 
specifications of protecting tubes with suggestions as to 
exact materials best suited to operation under a list of 
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oF REGRMANGE 


LUELLA 


nore than the combining of metals. It calls for complete mas- 
t ry of improved heating and quenching techniques; application 
of exclusively developed D-H quality controls. Above all, it 
ires that profound knowledge of alloys possessed by Driver- 
lists . . . scientists who have devoted 45. years to 

perfection of NICHROME*. 
last longer . .. Operate more de- 
OME* and other D-H resistance 









































SCREENING MEN 
MATERIALS AND 
MACHINES 


Connon Cualtiy Corel operates 


to eliminate failure wherever it may be 


found. It is a continuous “screening” proc- 

ess that grades out materials that no not 

measure up to critical standards—that 

scraps mal-functioning tools, jigs, ma- 
~~~¢hines and equipment—that shifts men 
and women to the jobs they are best 
suited to handle. 


It’s relentless in the way it operates 





but it results in a product that we are glad 








to trade-mark and on which you can de- 








pend. Cannon plugs are good plugs be- 





cause all the elements that go into them 





—men, materials and machines—are good. 














VISUAL AIDS FOLDER 


The many visual training aids offered by 
Cannon Electric include wall charts, train- 
ing films and engineering bulletins. These 
are listed and described in a new four 

age folder, available on request. Address 
eee: A-118, Cannon Electric Develop- 
ment Co., 3209 Humboldt Street, Los 
Angeles 31, California. 


Bor CANNON ELECTRIC 


x 
. Cannon Electric Development Co. 
Los Angeles 31, California 

Seal 
— tee Randy Office 
Representatives in principa icities Consult yourlocal phone book 





































































varying circumstances. Also given are millivolt out. 
puts of various thermocouple combinations against 
measured temperatures. In an engineering-data ap- 
pendix are convenient reference tables for temperature 
conversion, wire resistances, pipe and wire sizes and 
decimal equivalents.* Wheelco Instruments Co, 
Harrison & Peoria Sts., Chicago 7, Ill. 


NON-RESONANT IGNITION CONDUIT. With- 
stands aircraft engine vibration. Assemblies are listed 
in collation of data sheets T-52. These offer a dis- 
cussion of existing problems in ignition conduit design 
coupled with construction methods which were de- 
veloped to provide a solution. Text and illustrations 
refer to pressure tightness, vibration resistant construc- 
tion, and electrical shielding properties. Test require- 
ments are given in full detail showing how specifica- 
tions are met. Further details include the exact con- 
struction and methods of handling open-end conduit and 
conduit conductor assemblies. Supporting means in 
the form of tubular coil springs and single duplex clips 
are also discussed. Titeflex, Inc., 500 Frelinghuysen 
Ave., Newark 5, N. J. 


RESULT-TESTED WIRING METHODS. Con- 
centrates on proper, efficient and neat methods of sol- 
dering. Booklet 506-12325 brings together informa- 
tion gained from extensive experience in the manufac- 
ture and assembly of AN connectors. Filled with illus- 
trations, the arrangement is such as to give clarity 
to every suggested operation and to contrast wrong 
with right methods of achieving wiring assemblies. 
Subjects covered include complete assembly, safety 
wiring methods, flexible conduit, processing multiple 
conductor, ferrule-crimping synthetic tubing, strain re- 
lief bars, waterproofing, cable clamps, removable con- 
tacts, split and solid angle-shells, high frequency cable 
and connectors, soldering, alternate and production 
methods, ferrule crimping and processing beaded cable. 
Although primarily slanted at the production operation, 
much of the data presented here reflects back to the 
design function preceding it. American Phenolic 
Corp., 1830 S. 54th Ave., Chicago 50, Ill. 


TRANSFORMERS, CURRENT AND POTEN- 
TIAL. Types listed in accordance with conventional 
standards. Bulletin No. 117 starts with a general dis- 
cussion of design and construction of the various types 
available. Following this is a reproduction of ASA 
(American Standards Association) standard C57.1 to 
which the cataloged products are related. This section is 
followed by one which analyzes, with photographic illus- 
trations, dimensioned outline drawings, tables of me- 
chanical data and performance curves, 7 models of in- 
door current type, 2 each of outdoor current, indoor 
potential, and outdoor potential types of transformers. 
R. E. Uptegraff Mfg. Co., Scottdale, Pa. 


WELDING-CONTROL COMPENSATOR. Here 
the electronic unit serves regulating needs of 
thyratron welding control. Leaflet GEA-4207 describes 
the apparatus and shows how it can be specified as the 
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Time Switches 
300 Series 


Time Delay Relay 
800 Series 


Alarm 


Indicating Panel 


OP SOURCE 


OF 
TIME 
CONTROLS 


In your plant, automatic electric time 
controls can speed production . . 
multiply manpower efficiency . . 
save countless hours. They are doing 
it in thousands of plants in scores of 
industries. 


Check these facts with your top 
source .. . Check with Paragon, the 
firm which pioneered in designing 
and building time controls and has 
been accumulating a vast fund of 
‘electrical know how”’ since 1905... 
the firm whose engineers are pre- 
pared to make suggestions on your 
problem . . . the firm that builds a 
wide range of time switches, indus- 


trial timers, interval timers and time 
delay relays. Submit your questions 
today. 


NEW SOLENOID TYPE RELAYS 
Paragon has just developed a new 
improved Solenoid type relay, avail- 
able for early delivery. Write for 
information. 


MARINE CONTROL PANELS 
As a contribution to the war produc- 
tion program, Paragon is building 
power and lighting distribution 
panels, Lube alarm indicator panels, 
generator distribution switchboards 
and battery charging panels. 


PARAGON ELECTRIC COMPANY 


400 
Cc Hu 


Solenoid 
Type Relay 


Switchboard 


OLD COLONY BUILDING 
caGo o. PeLLINOUS 













































RYERSON 
STEELS 


For the 


Electrical Industry 


IN STOCK 


Call Ryerson for immediate deliv- 
ery of steel. Over 10,000 different 
kinds, shapes and sizes are on hand 


to meet your needs. Special steels 
for electrical applications, for 
construction, for maintenance, for 
experimental work. Let Ryerson 
men work with you on all prob- 
lems of steel supply, application or 
fabrication. 


Bars * Plates * Sheets ° Strip * Structurals 
Mechanical Tubing ° Stainless Steel + Alloys 
Tool Steel * Reinforcing * Bolts * Nuts 
Wire * Washers. * Welding Rod ° Etc. 


JOSEPH T. RYERSON & SON, INC. 

CHICAGO — MILWAUKEE — ST. LOUIS— DETROIT 

CLEVELAND—CINCINNATI—BUFFALO—BOSTON 
PHILADELPHIA — JERSEY CITY 
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CONTACTS 


Brainin contacts enter into the 
assembly of electrical devices for 
every branch of the army, navy 
and merchant marine. We have 
the experience to make special 
designs for your specific purposes. 
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233 SPRING STREET — NEW YORK, N. Y. 
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answer to the existence of current variation caused by 
insertion of magnetic material into the throat of the 
welding machine—resulting in poor welds. The unit 
is shown to combine the advantage of manual tap 
changing on the welding transformer and the variable 
time methed which alters impulse time to offset weld- 
ing current change. Listed are concrete points of speci- 
fication and notes on operation of the equipment. 
Characteristic curves of the current-regulating compen- 
sator are included to show small variations in welding 
current for changes in line voltage and power factor 
or impedance characteristics. General Electric Co., 
Schenectady, N. Y. 


SPRING BELLOWS CATALOG. Custom made 
and high and low pressure bellows and pressure indi- 
cators are the subjects of publication BG-2-15. Expla- 
nations of the characteristics and constructions of spring- 
type bellows are aided by photographic illustrations 
and diagrams. Also included is a specification data chart 
together with suggestions for selecting the proper bellows 
to meet exact requirements. An included description 
concerns operation of a newly established division pre- 
pared to handle specialized production problems on 
bellows-type products. In the standard bellows section, 
special consideration is given to factors of service life, 
metal selection, sensitivity, calibration, return, uniform 
movement and scope of specification. In the special 
division are included those requirements involving ex- 
traordinary sizes or capacities, abnormal temperature 
ranges, special tensile arid creepage needs, corrosion, 
excessive pressures, porosities, abnormal travel ranges, 
vibration, heavy duty and special dimensional require- 
ments. Cook Electric Co., 2700 Southport Ave., 
Chicago 14, III. 





HOT-COILING OF SPRINGS. Show the se- 
quence in steps of manufacture. Folder represents 
a quick trip through the plant of the supplier and shows 
the facilities and operations entailed in quantity fabri- 
cation of springs held to the tolerances demanded by 
the specifier. Pictures and text combine to demon- 
strate an ability to produce the exact types of springs 
to fill any points of specification and in required quan- 
tities to fit production schedules. Muehlhausen Spring 
Corp. Div., Standard Steel Spring Co., 1943 Michi- 
gan Ave., Logansport, Ind. 





ZINC DIE-CASTING IMPROVEMENT. Book- 
let revises physical characteristics previously published. 
Investigations into die-casting art made since publica- 
tion of last information indicate that die design and ma- 
chine improvements appreciably effect properties of the 
resulting castings. New data provided here are the 
result of 7 years of continuous testing. Impact and 
tensile strengths and tensile elongation are covered 
with parallel sets of figures contrasting results of test 
bars made by old techniques and those made following 
improvement in die design and casting procedure, Con- 
tents of the booklet include—in addition to descriptions 
of available alloys and their physical and mechanical 
properties as die cast—chapters on aging changes, ef- 
fect of die design on quality, inspection control, cor- 
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Roll it! 


You wort harm DOBAR INSULATION 


Jvosar 


ADVANTAGES 


High dielectric strength 
... especially in high humidity 
Low current leakage 


Easy to work, especially in tight 
spots 


5 High resistance to abrasion 


Noncorrosive 


Less space required for same 
insulation efficiency 


DOBAR IMPROVES YOUR 
FACTOR OF SAFETY 


DOBAR insulation is a 
Tau me alt ed 
AICS Sela et) 
standard insulation paper. 
Made by the makers of 


OD 4S lit mee) oe 
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Rough treatment won’t crack or damage its smooth, tough, 
resilient film surface. Roll it, bend it, crease it, hammer it to 
a snug fit .. . you won’t lower its dielectric strength. 

Even under tough conditions of excessive humidity, the 
laminated moisture barrier reduces dielectric losses. Compared 
with standard insulation paper, tests show improvements in 
dielectric strength up to 296% in 85% RH and 85° F. 

You can use DOBAR insulation wherever you use standard 
insulation paper. Its smoothness permits quick and easy 
working in small, confined spaces. It gives you an added 
margin of safety against heat, corrosion, salt water, mineral 
oils, solvents, weak acids and other damaging influences. 

Try DOBAR for yourself. Send for a sample and make 
your own tests, to prove that it will measure up to your 


most rigid requirements. 
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rosion resistance, finishing, and machining and assem- 
bly. An appendix contains improved mechanical prop- 
erties of several alloys under aging conditions, and ref- 
erence tables for general physical constants, atomic 
weights, specific gravities, melting and boiling points, 
thermal coefficients of linear expansion and thermal 
and electrical conductivities. New Jersey Zinc Co,, 
160 Front St., New York 7, N. Y. 


LOW-TEMPERATURE WELDING ALLOYS, 
Case history Release B discusses substitutes for critical 
silver solders. After considering the situation with 
regard to cost and availability of silver solders, this 
report shows by several examples the feasibility of 
using their alloys as alternates. Results indicate that 
assemblies for which these bonding materials have been 
specified exhibit strengths considerably in excess of 
those obtained in previous techniques. Suggestions are 
made concerning the possibilities for design simplifica- 
tion created by the combination of high strength and 
low cost. Several specific alloys are described in rela- 
tion to their uses, binding temperatures and tensile 
strengths. Eutectic Welding Alloys Co., 40 Worth 
St., New York, N. Y. 


WIRE WOUND RESISTORS. Listed in fixed 
and adjustable styles. Leaflet shows 5 stock sizes of 
tubular, fixed, vitreous-enameled units with mounting 
brackets .. . . 25, 40, 80, 160, and 200 watt. Similar 
products with adjustable slide-contact bands cover 25-, 
50-, 75-, 100-, 160-, and 200-watt sizes. Also included 
are ribbon resistors in 30-, 40-, 50-, and 75-watt ratings 
and 10- and 20-watt steatite-tube types with combina- 
tion lug and pigtail terminal connections. Tabular data 
are associated with each type to provide information on 
resistance availabilities and related current capacities. 
Dimensions and mounting specifications are also pro- 
vided. Haines Mfg. Co., 248-274 McKibbin St., 
Brooklyn 6, N. Y. 


ROLLER-CHAIN FLEXIBLE COUPLINGS. 
Involve new double-chain design. Information con- 
tained in this revised edition of Bulletin No. 12 includes 
a summary of design, service, structural, installation 
and maintenance features. Basic coupling and asso- 
ciated revolving and stationary casings are illustrated 
photographically and by means of outline drawings 
keyed for dimension to data tables. Further tables re- 
late available sizes to hp. and speed considerations. 
Space is also devoted to discussion of standard key- 
seats, specifications and tolerances, factors involved in 
selection, and notes on installation and maintenance. 
Diamond Chain & Mfg. Co., Indianapolis 7, Ind. 


FUTURE FOR FM. Outlined in booklet. General 
aspects of frequency modulation are covered in a his- 
torical sketch of the development of this improved 
sound broadcasting service. In a chapter covering 
technical aspects of the art, a comparison is provided 
between frequency and amplitude modulation with 
peculiar characteristics and advantages of each dis- 
cussed in detail. Covered are comparative spectrum 
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o+- FOR MERITORIOUS 


This third citation for meritorious war 

production .. climaxing a long record of _ 

war service ... is a source of justifiable, ~ 

pride to the men and women of WESTON. 
The record began back in the earliest 

days of our defense period, when a large 
segment of WESTONS’ capacity was as- 
| signed to the production of instruments 

vital to military needs. Thus, when we 
| finally were forced into this world struggle, 
: WESTON was ready for full-scale war 
production. 

This new star which adorns our “E” 
pennant marks the third time WESTON 
has been first in this highly specialized 
field to receive each successive war 
citation. Weston Electrical Instrument 
Corporation, Newark 5, New Jersey. 
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PATENTED SPRING ACTION 









SINGLE 
POLE 
TYPE L-100 
















Vy Actual Size 


‘a-c- FLOAT SWITCH 


COMPACT — DRIP-PROOF — RUGGED 
INEXPENSIVE — Adjustable lever arm 


TYPE L 
All Purpose 


~ SWITCH 


Vy Actual Size RATED 2 H.P 
Heavy Duty Contacts — 
Write for Wiping Action — Main- 
Bulletin L-2 tained Pressure—Fast Break 


AUTOMATIC CONTROL CO. 
1005 University Avenue . ST. PAUL 4, MINNESOTA 











































Precision Porcelain 
For Electrical Use 


You can depend upon Colonial 


° Porcelain for uniformity of size and 
Sey quality. It is accurately made to speci- 
fications and burned in gas-fired, 

temperature controlled kilns. Thus 















PORCELAIN : oe 
Posse re omen each piece comes within acceptable 


tolerances. 





Colonial is the porcelain specified for thousands of 
electrical and radio appliances and other products where 
good insulation and corrosion resisting properties are 
required. We welcome your inquiry. 


The Colonial Insulator Co. 
937 Grant St., Akron |!, Ohio @ Chicago Office: 2753 W. North Ave. 












requirements, noise and interference characteristics and 
wave propaganda phenomena. Practical considerations 
are summarized and suggestions advanced for an ideal 
future combined broadcasting system. Points brought 
out in the discussion are condensed into a tabular com- 
parison of two techniques. Intentions regarding fu- 
ture developments of frequency modulation are made 
from both the points of view of manufacturing and 
broadcasting by representatives of the appropriate di- 
visions and services of Radio Corp. of America, 30 
Rockefeller Plaza, New York, N. Y. 









DC. MOTORS—¥ to 300 HP. illustrated and 
described in Form 3421. This bulletin comprises an 
illustrated display of basic types included in the line 
of the supplier’s dc. motors. Text gives specific infor- 
mation on materials and design incorporated into 
frames, pole pieces, commutating poles, field windings, 
insulation, armature cores and windings, ventilating 
components, commutators, commutator cores and brush 
holders. Special sections are devoted to detailed 
analyses of sleeve- and ball-bearing mounting arrange- 
ments used. Included are special steel motors designed 
to meet Navy specifications as well as such related ac- 
cessories as belt tightening bases. Century Electric 
Co., 1806 Pine St., St. Louis 3, Mo. 


ENGINEER-DESIGNER ASSOCIATION. Leai- 
let describes objectives and attainments of the institute. 
Starting with a description of the organization, its 
financial and physical constitution, the text proceeds 
to a consideration of common problems experienced 
by designers. Current activities are listed as are 14 
standards of practice. Information is also provided on 
the details of prerequisites and costs of membership. 
American Designers’ Institute, 737 N. Michigan 
Ave., Chicago, III. 








POINTERS ON PACKING USE. Series of leai- 
lets covers cup, vee, “U,” and flange packings—respec- 
tively Nos. 1, 2, 3, and 4. Each provides a description 
of the basic kind of packing and shows it in use under 
conditions of a typical point of specification. Notes 
for guidance of the engineer-designer consider the main 
advantages of each with suggestions for design of such 
associated parts as follower plates, gaskets, expanders, 
contractors, adapter rings, recesses and_ glands. 
Graton & Knight Co., 356 Franklin St., Worcester 
4, Mass. 


















COATING AGAINST CORROSION. _ Folder 
covers material in olive-drab and black varieties, Show- 
ing the possibility of protecting zinc or cadmium sut- 
faces from corrosion by creating an integral, chip-proo! 
coating, this presentation demonstrates the function by 
a series of contrasting photographic illustrations. These 
show various zinc or zinc plated products in protected 
and unprotected forms after subjection to varying ex- 
tents of salt spray testing. Condition of the parts 
demonstrates action of the protective coatings. Further 
discussion is provided on methods of use, including: 
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D. C. MOTOR 


1.7% HP. 


iad are there’s an electric motor in that new design 
you're thinking about. Odds are, too, that you’re pretty well 
set on the size and output characteristics of that motor. But 
customer power sources have an unhappy way of varying all 
over the place, as you know only too well. 

That’s where R & M Uni-Shell Motors can help. For all 
motors in any one frame size are interchangeable and simi- 
lar in appearance. Specify them and you standardize your 
design. Then—come single-phase, polyphase, or direct cur- 
rent—your machine is ready. 

All the designing benefits of easy, interchangeable motor 
mounting are outlined in illustrated, helpful, 20-page bulle- 
tin No. 1845. A copy is yours for the asking. Send for it, today. 


SHIPMENT NOW! 


Ample stock on most types of integral motors on hand as this 
goes to press. Wire or phone your inquiry. 


ROBBINS &€ MYERS - INC. 


MOTOR DIVISION, SPRINGFIELD OHIO 


HOISTS & CRANES © MACHINE DRIVES * FANS © MOYNO PUMPS ® FOUNDED 1878 





“THERMAL 
CONTROLS 


Smaller... Lighter 


The greater activity of Chace Ther- 
mostatic Bimetals . . . types 6650 and 
6850, as compared with other bimetals, 
permits the designing of smaller and 
lighter weight temperature indicating, 
compensating and thermal controls 
when either is used as the responsive 


element. 


Chace makes 35 different types of ther- 
mostatic bimetal and each of them 
offers specific advantages in efficient 
building of thermal controls. Whether 
your controls function in war time 
machines or in peace time products, 
whether in aircraft or marine, in in- 
dustry or in the home, there is a type 
of Chace Thermostatic Bimetal exactly 


suited to your demands. 


Send us detailed information regarding 
your problem and get our recommen- 
dation for type of thermostatic bimetal 


best suited to your needs. 


=wu€ ACEco 


Thermostatic Bimetals and soil Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 


NOONAN ANESTH AS 


¥ 
Ss 





requirements for surface and solution preparation, solu- 
tion tanks and life, operating temperature, time of im- 
mersion, agitation, rinsing and drying. Rheem Re. 
search Products Inc., 2523 Pennsylvania Ave., 
Baltimore 17, Md. 


FACTS ABOUT FASTENERS. Provides guid- 
ance for the specifier of bolts, nuts and rivets. Publica- 
tion, Volume I No. 1, comprises a series of analytical 
discussions on a number of related subjects. One 
paper covers the processes, features and problems con- 
cerned in production and use of rolled-thread screw 
products. Diagrams and photomicrographs disclose 
the flow-line effect on the basic material. Another 
article discusses the cold driving of large rivets and 
shows the type of fastening achieved. Tentative speci- 
fications for cold riveted construction are also provided. 
In a third section, a breakdown is made between the 
numerous types of hexagonal and square bolts and 
nuts available, with comments. as to the points of speci- 
fication best filled by each. Another article enters into 
a discussion of the factors involved in the use of highly 
stressed, dynamically loaded bolts and studs with em- 
phasis on the means of achieving correctly determined 
tension in practice. American Institute of Bolt, 
Nut and Rivet Manufacturers, 1550 Hanna Bldg, 
Cleveland 15, Ohio. 


INSTRUMENTATION SUMMARY. Designated 
as Bulletin DM006, this broadside offers a brief refer- 
ence te each item in the supplier’s complete line of in- 
struments. Each is pictured and referred to the func- 
tions tor which it is suited. Types include automatic 
controllers; flow meters; ‘recording thermometers; 
pressure, vacuum, and raft gages; control valves; 
recording and controlling pyrometers; pH recorders 
and controllers; electric recorders; humidity instrv- 
ments; telemetering and remote control; automatic 
process control; coordinated process «control; liquid- 
level recorders and controllers; and tachometer and 
operation recorders. Included are notes on the com- 
pany’s services and service facilities and a list of criti- 
cal war plant operations being served by various of the 
products. Bristol Co., Waterbury 91, Conn. 


SPEED REDUCING TRANSMISSIONS. As 
sistance to the engineer-designer in solution of gear- 
reduction transmission problems in catalog No. 1000R. 
Conveniently sectionalized and tab indexed, this com- 
pilation includes sections covering continuous-tooth. 
herringbone-gear, speed reducers between 2 and 350:! 
(0.63 to 1230 hp.); planetary units between 10 and 
1200:1 (34 to 75 hp.) ; right-angle spiral-bevel between 
1 and 6:1 (0.3 to 275 hp.) ; right-angle spiral-bevel- 
herringbone between 6 and 44:1 (% to 260 hp.) ; right 
angle spiral-bevel-planetary between 8 and 1100:1 (% 

to 75 hp.) ; worm between 6 and 240:1 (0.01 to 14 
hp.) ; helical worm between 60 and 240:1 (% to 
hp.) ; double worm between 150 and 8100:1 (% to 1? 
hp.) ; combination vertical worm and spur betwee? 
47.5 and 290:1 (0.15 to9 bp.) ; motorized worm betwee 
6 and 65:1 (% to 30 hp.) and with driven speeds from 
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Bene 1857 
Getting the Job Done 
“ INS 
with KLE 


— important production schedules 

must be met, Klein pliers in the hands 
of war workers are getting the job done — 
on time. 

In the Klein line you will find pliers ex- 
actly designed for the work you have to do 
—husky side cutters for the tough, hard 
jobs—long needle nose pliers for exacting 
wiring—keen oblique cutters for shearing 
stranded or solid wire. 

The name Klein on pliers has stood for 
quality for nearly a century. Today, in in- 
dustrial plants at home as well as in service 
on the fighting fronts, these pliers are prov- 
ing the importance of Klein quality in get- 
ting the job done. When the war is won, 
these quality tools will again be serving 
American industry in the important tasks 
facing us in a world at peace. 


ASK YOUR SUPPLIER 


ti 





This book on the 
care and safe use 
of tools will be sent 
without charge on 
request. 






















| 
Mathias 


oe] @ 


3200 BELMONT AVENUE CHICAGO 18 


& Sons 
Chicago, I U.S.A, 


ILLINOIS 
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310 to 25 rpm.; flexible couplings; and combination 
automatic backstops and flexible couplings. Units of 
each type are thoroughly illustrated from both design 
and production points of view, and general notes are 
supplied on characteristics and advantages under each 
heading. Engineering notes cover general specifica- 
tions, information requisite to suggestions and quota- 
tions, selection-problem examples, and rating tables, 
Dimensions and weights are combined in tabular form 
and keyed to outline drawings. D. O. James Mfg, 
Co., 1140 W. Monroe St., Chicago, III. 





COPPER PLATING PROCESS. Shown to be 
capable of fast production of smooth ductile deposits. 
Described in this folder are the basic facts about alka- 
line copper plating with particular emphasis on the 
fine-grained, homogeneous structure of the deposit; 
speed of production, the non-toxic, non-gassing char- 
acter of the bath, wide operating range, adaptability to 
standard equipment, simple preliminary treatment and 
other operating advantages. After the discussion, the 
characteristics are summarized in a compact listing 
under headings of equipment, solution, anodes, oper- 
ation and deposits. A plating speed table relates such 
factors as thickness of deposit, weight, amperage re- 
quirements and plating time. United Chromium Inc., 
51 East 42nd St., New York 17, N. Y. 


DRAG AND SELSYN INDICATORS. Series oi 
aircraft booklets are GET-1172, GET-1185, and GET- 
1215. They cover respectively landing-gear and flap- 
position indicating selsyns; liquid-level indicating sel- 
syns; and magnetic-drag, electric tachometers. In the 
first: A-N, two-coil, de. systems and two-wire, two- 
coil, dc. systems are illustrated, discussed from a theo- 
retical point of view in text, and clarified by fully color- 
coded cutaway sketches and diagrams. Each component 
is thoroughly scrutinized. In the second: A-F, two-coil, 
de. systems and three-wire, three-coil, dc. systems for 
liquid-level indicating are covered in similar fashion. 
The third covers generators and associated indicators 
for rpm. measurement by .magnetic drag principles. 
Similar information is made available through a related 
set of 30 by 50 in. wall charts for purposes of instruc- 
tion 2nd demonstration. General Electric Co., 
Schenectady, N. Y. 





BLIND RIVETING MANUAL. Graphic presenta- 
tion of simple rules connected with specification of this 
type fastener. Booklet B-44 includes a description o/ 
the product and notes concerning drilling of holes, se- 
lection of rivets and appropriate pulling heads, operation 
and installation procedure, tools and inspection tech- 
niques. Covered are self-plugging and hollow types: 
100 per cent countersunk and modified brazier heads: 
lg, %%o, and %% in. diameter; and grip lengths for 
handling materials between 0.03 and 0.391 in. Fully 
described -is the numbering system which specifies all 
these variables. Sketches are liberally interspersed to 
clarify the various points and to illustrate wrong and 
right procedures. Cherry Rivet Co., 231 Winston 
St., Los Angeles 13, Calif. 
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O' COURSE you’d want the one that will perform most 
efficiently, without noise or vibration—the one that 
will live the longer. 

Sure, they look exactly alike. But there’s far more than 
meets the eye in comparing them. It’s the factor of static and 
dynamic balance. That’s what determines their relative value 
to the user. 


To eliminate guesswork and make sure that every armature 
will deliver the utmost in faithful service, alert manufacturers 
are correcting their unbalanced forces in the approved man- 
ner—with Gisholt Dynetric Balancing Machines*. If your 
product uses rotating parts, write Gisholt for complete in- 
formation on your specific balancing problems. 


ese 


“ pYNETRIC BALANCING 
GISHOLT MACHINE COMPANY assures smooth vibrationless per- * 


1119 East Washington Ave. « Madison 3, Wisconsin formance in electric arc-welding 
generators. This large manufac- 


turer balances the entire rotating 


Look Ahead... Keep Ahead... assembly, including the fan as a 
With Gisholt Improvements complete unit. 


*A development of Westinghouse Research Laboratories 
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Tips for Designing Air Impelling Units 


No. 11 of a series 


The Working Area of a Propeller Fan Blade 


Proportions of work done by each zone will vary in 


Dividing the disc area of a propeller fan into three zones 
of equal width, as illustrated, the portions of the blades 
in the inner, middle, and outer: zones will produce 
approximately 4%, 25% and 71% respectively of the 
total air delivered, varying somewhat with blade design. 
While revolutions are constant for all portions of the 
blade, speed of any portion of the blade increases with 
its distance from the center (speed at any point in the 
blade=27 R x RPM of fan where R is distance from the 


point to the center of the fan disc). 


tests made under the two standard codes—NEMA for 
free air and NAFM for pressure operation. The reason 
for this is that under NEMA code more air is drawn 
into the outer zone from beyond the fan’s periphery 
than is possible under NAFM code where the fan is 
placed in a duct or orifice. (In illustration arrows indi 
cate in-flowing air). 

By consulting us in the early stages of design of a unit 
using an air impeller, you may save costly design changes 


and consequent delays. There is no obligation. 


™ TORRINGTON 


MANUFACTURING COMPANY. TORRINGTON, CONN. 
MANUFACTURERS OF AIRISTOCRAT QUIET PROPELLER FAN BLADES & AIROTOR BLOWER WHEELS 
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You can bury 


Why work like beavers 
to raise the shattered, sunken hulks of Pearl Harbor? Two 
reasons . . . scrap and salvage. And always among the top- 


most items on the salvage list are the ship’s “brightwork,” 


Piping, precision instruments, and other costly gear... 
which are Brass in part or entirety. 

Unless battle-damaged, this equipment is usually salvage- 
able and readily renewable because of this unique character- 
istic of Naval Brass: No other metal or alloy is so agelessly 
defiant of the inroads of corrosion. In fact, Brass raised from 
months or years in a watery grave can be restored with al- 
most magical ease and speed to its former unspotted bril- 


liance. So Brass is a lifelong protector of public funds in 
the shape of taxes, securities, and war bonds. 

Thousands of sea-miles of Naval Brass have rolled from 
the mills at Bristol since the Spanish-American War. And 
many more thousands of miles of Bristol Brass sheet, rod, 
and wire . . . in various alloys for every military purpose 
from shells to hospital equipment . . . are rolling out now. 
But one day soon, this golden flow will be diverted back 
to peacetime products . . . such, perhaps, as your own... 
if machinability, “form-ability,” corrosion-resistance, and 
handsome richness of color are factors in your production 
and marketing plans. At your service, at any time. 


Th BRISTOL BRASS Corporation 


Makers of “Brass Since 1850 + “Bristol, Connecticut 
* BUY BONDS TO BUY BRASS FOR BULLETS - 
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Aircraft Brush Life Increased Ten Times! 


carried through a step that no one 
had taken before revealed to National Carbon Com- 
pany, Inc., research engineers the cause of the rapid 
disintegration of aircraft brushes at high altitudes. 


Once the cause of the trouble was known, the rem- 
edy could be found. And today, eight new “National” 
brush grades for aircraft generators, motors, and 
other rotating electrical equipment are giving ten 
times the service life once obtained . . . from sea level 
up into the stratosphere. 

A small thing . . . of tremendous importance... 
cleared the way for this National Carbon develop- 
ment. It consisted of drying the refrigerated, rarefied, 
test chamber air in which performance of aircraft 


brushes was analyzed. 

‘ No one had done that before for carbon brushes 
... actually brought the stratosphere down to earth 
so that failing brushes could be closely studied . . . 
so needed changes could be made. . . until the prob- 
lem was solved. 

This type of research experience has been—and 
will be—applied to further development of indus- 
trial and fractional horse power brushes for all 
types of rotating electrical equipment. 

On brush operation and care—write for ‘““Modern 
Pyramids” to National Carbon Company, Inc., 
Cleveland 1, Ohio, Dept.:< E. 


* BUY UNITED STATES WAR BONDS x 


The word “National” is a registered trade-mark of National Carbon Company, Inc. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


,CARBON PRODUCTS DIVISION, Cleveland 1, Ohio 


270 


(Tata New York, Pittsburgh, Chicago, San Francisco 


ELECTRICAL MANUFACTURING 





Variable Piteh Coil 
Easily and inexpensively made 
by the Stupakoff process 


TUPAKOFF quality is assured by the con- 
stant research of its engineering staff... by 
rigid inspection of its alert ‘“‘quality-trained”’ 
“FOR GREAT workers .. . by modern manufacturing facilities 


EVEMENT” . . : . 
or . . . by wide technical and engineering know!l- 


edge gained through years of experience in 
producing every type of ceramic used by the 
electronic industry. 


Quality is the result . . . quality that assures 
unfailing performance wherever Stupakoft 
ceramics are used. 


LYS OLN 


: Let’s All Back The Attack— Buy EXTRA War Bonds 








‘taal 


| 
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GENERAL PLATE 


Solves Design and 
Performance Requirements 


If you want corrosion resistance from chemicals, 

alkalies, acids and fumes or increased performance 
in electrical and phy sical instruments, radio, Laminated . . . Silver, gold or platinum on copper, 
electronic devices, and signal control apparatus, bronze or brass, silver-covered — or lined — or both — 
General Plate Laminated Tubing solves desion for electrical contacts, chemical industries, high fre- 
5 = quency conduction, radio and signal apparatus, and 


d operation requirements... and reduces costs. . ‘ar : , 
and peaaneeny cog " o luces ; other applications requiring non-corrosive surfaces. 


Made by the cupping and drawing process fror . 
lad by ‘ . pag BI fr ” Laminated Base Metal Combinations — nickel or monel 
permanently bonded laminated sheets (precious on several base metals, etc. — This type of tubing is 
metals bonded to inexpensive base metals or base used in high pressure applications and special devices. 
metal to base metal) they give solid metal per- Silver on Aluminum tubing is used in high frequency and 
formance. Base metal to base metal also produced. other electrical applications and aircraft and signal 


General Plate Laminated Tubing is available in control apparatus. 


a wide range of shapes and sizes . . . in prac- Precious Metals . . . gold, silver, platinum, and their 
tically any metal combinations. See list at right. alloys. This tubing finds wide application in the 


Solid tubit f sececteenele ehateal a oe chemical industries, electrical and physical instruments, 

oor 1 om vail precious metals, nickel, monel, etc., electrical contacts, and high frequency conductors. 

18 aiso avaliable. ° 

7 eh i f Pure Nickel Tubing — for cathode tubes, electronic and 
General Plate Engineers are available for con- precision instruments. 

sultation. Write, specifying your problems. a a a a 


chemical and process industries. 
G EN E RAL PLATE DIVISION Odd Shapes — General Plate offers a wide range of odd- 


° shaped tubing for use in many applications requiring 
of Metals & Controls Corporation special construction and performance. 


ATTLEBORO, MASSACHUSETTS 


ELECTRICAL MANUFACTURING 





en our appli. 
about glass, 


LIBBEY: OWENS ° FORD 





~ 


MODEL No. 6666S 


All-Purpose Pocket Size Volt-Ohm-Milliammeter 


A new modernistic styled, compact unit that provides an answer to 
all Volt-Ohm-Milliammeter requirements. Incorporates all the 
testing facilities of larger, more costly equipment. A.C. and D.C. 
Volts 0-2.5-10-50-250-1000-5000 (D.C. at 10,000 ohms per 
volt; A.C. 1000 ohms per volt); 0-.1-1-10-100-1000 D.C. Milliam- 
peres, at 100 millivolts; 0-10 D.C. amperes at 100 millivolts; 
Resistance 0-400 Ohms (10 ohm center scale); 0-40,000 ohms 
(500 ohms center scale) 0-4 Megohms (50,000 ohm center scale). 
Self contained batteries. Selector switch control for all ranges. 

Completely insulated black molded case and panel, attractive 
streamlined design. (Leather carrying case also available to hold 
tester and accessories.) 


Battery slides into place, 
Easily inserted or removed. 


- The Triplett Line—more comprehensive than ever—goes to- 
day for war needs but its exacting services in war assure 
you the final answer for post-war equipment requirements. 


switch control for all ranges. 


OHIO «** 


STANDARDS ARE SET BY 
—— Oa INSTRUMENT (0. Twenty position selector 
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HERE’S HOW MICAMOLD HELPS 
PROJECT ENGINEERS WITH 
CAPACITOR PROBLEMS 


A manufacturer submitted a capacitor problem wherein the space in a radio 
_ transmitter was limited, and did not permit the incorporation of the standard 
type of capacitor normally required for the power involved. Needed, therefore, 
"was a special unit of smaller standard case size . . . to fit the space, yet able to 


__ tarry the heavy load. 
<7 nedor, to meet this emergency requirement, Micamold engineers designed a 
special section for one of our standard type of capacitors. With its original 
_ compact size retained, this capacitor performs its extra “heavy-duty” function 
satisfactorily. Pee, SUNG Maen. Mcameld has elind 4 qauterer. 


Luray eee eee 


IF YOU HAVE A TOUGH OR TRICKY CAPACITOR PROBLEM * 


. : . call on the services of Micamold. “We design and build capacitors for 
all radionic, industrial, and et —! We will be — to 
_ cooperate with you on sts roject . . 


por | yee ae 


1087 FLUSHING AVENUE BROOKLYN 6, N. Y. 


BLOOD PLASMA IS GIVEN TO ABOUT G% OF ALL WOUNDED RIGHT ON THE BATTLEFIELD 
A PINT OF YOUR BLOOD IS URGENTLY NEEDED BY THE REB CROSS. 
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FINE COMB 


Ever vigilant, Lafayette Radio Corporation's 
tracers fine-comb the field for radio and elec- 
tronic components and equipment. We deal 


COIL and HOUSING | only with top-flight manufacturers, so quality 


Typical of Doyle products are | and performance are assured. And the accent 


solenoids consisting of automatic : 3 , 
chokes, voltage regulators and sim- throughout is on Service. Wherever possible, 


ilar items. Bobbin Wound coils, 


cold drawn housings and plunger | same-day deliveries are maintained. If tech- 
parts complete the assemblies. 





nical and priority problems perplex you— 

| we've got 25 years of experience behind us 
TR AN SFORMERS by Doyle a | to help pull you through. Call, write, wire, or 
A Wide Variety ... | teletype — either to Chicago or Atlanta. 
Fully enclosed transformers, ranging in my Orders, in any quantities, filled from both 


size from a few watts to several kilowatts 


capacity are regular items of manufacture . i cities. We build equipment to specifications. 
by Doyle. Smaller units, such es file- 


ment transformets, audio transformers and = : i 
filter reactors arejoften mounted in chan- Write or wire Dept. L-5 for our new 8 page circular listing 


nel frames either with or without side LOW VOLTAGE merchandise available for immediate delivery. All of this 
shells. TRANSFORMER material is subject to prior sale. 


if you livein or near one of the 35 blood bank 
center cities, call the Red Cross today for an 
appointment .... your blood is needed. 


““Qne Good Turri—or a Million’’ 


je SAMES W. DOYLE inc. 


2734 WN. Pulaski Rd., Chicago 39, Illinois 





901 W. Jackson Bivd., Chicago 7, IMinois Ye 265 Peachtree Street, Atlanta. 3, Georgi 
TET A A 
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(Plan Vow FOR POST-WAR PRODUCTION 


While war production is still America’s No.1 job— 
the time to look ahead to the greatest era of peace- 
time production is now. Placing orders immediately 
for post-war machine tools is the first step in recon- 
verting to peace-time production. It means earlier 
delivery which will permit quicker reconversion — 
a very important competitive factor. 


To manufacturing plants, large and small, where fu- 
ture-planning inc clades new lathe equipment, South 
Bend Lathe Works offers a practical post-war prior- 
ity plan. 


You can place your order now for any South Bend 
Lathe. No deposit or down payment is required. We 
ask only that your order be placed in good faith. 
ach order that is received will be acknowledged by 
a numbered Post-war Priority Certificate. 


SOUTH BEND LATHE 


LATHE BUILDERS FOR 37 YEARS 
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BUY WAR BONDS NOW... 
SAVE FOR LATHES 


When civilian production is resumed, lathe orders 
will be filled in the order established by the certificate 
numbers. Today’s prices will apply unless conditions 
beyond our control necessitate changes. The order 
may be cancelled at any time. All South Bend Engine 
Lathes, Toolroom Lathes, and Turret Lathes, em- 
bodying improvements developed to meet exacting 
war production requirements, will be available. No 
revolutionary changes in design are contemplated. 


Don’t delay investigating this effective plan that will 
help strengthen your post-war position. Write now for 
full details of our Post-war Priority Plan and a copy 


of Catalog 100-C. 


WORKS 


SOUTH BEND 22, INDIANA 





Let’s take a look in 
the back of the book 


A dog-eared arithmetic book we picked up the 
other day brought back a lot of memories. Leafing 
through its pages, we came to the back of the book 
where the answers were. Remember how you 
would try to work out your problem without look- 
ing at them? Then finally you would turn to the 
back of the book, and suddenly your problem 
would be no problem at aii. 

Here at Auburn, during sixty-eight years, we 
have acquired a lot of “back of the book” answers 
of our own. These answers, which are the result of 
actual experience by a seasoned organization in a 
complete molding plant, can be the means for pro- 
viding a solution for you, even though your .prob- 
lem involves new designs, new materials, and 
new methods. 

If you are planning a post-war product that you 
want to get off to a better start through the best use 
of plastics . . . or are faced today by a molding prob- 
lem... get in touch with Auburn Engineers. 


oe See eee eee eee | ee ee S 


Coste Rettig by Caegeetione: Reeter . 
wen nasnt trios nerss AUBURN BUTTON WORKS 
Cataded Vinyl occa Tebes end Shapes 
Calilase Marte Red Sheets, Molded Ports 
Mold Engineering end. Complete Meld Shop 
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CARBON 
PRODUCTS 


A Dependable Source of Supply 
for ALL of your Carbon needs... 


As basic manufacturers, we can 
supply a// types and grades of 
carbon; we can mold, cut or 
machine this carbon to any prac- 
tical size or shape; and we can 
adapt it; generally, for any use 
to which carbon can be put. 


HELPFUL. ENGINEERING 
AND DELIVERY SERVICE 


Standard sizes and grades of motor and generator 


brushes, contacts, welding electrodes, arc light carbons, 


etc., are carried in stock. 


The trademark “BBB” identifies carbon products of our 
manufacture; the symbol of a complete carbon service. 


Write us about your needs 


Becker Brothers Carbon Co. 


2nd Avenue, CICERO, ILLINOIS 


THE a sululion Spaciabiit 


CAN HELP YOU ON ALL 
INSULATION PROBLEMS 


Some of the important products in our line are: 
Macallen Mica Products—Vartex Varnished Cloth and Tapes—Varslot Com- 
bination Slot Insulation— Pedigree Varnishes —Varnished Silk and Paper 
Fiberglas Electrical Insulation—Manning Insulating Papers and Press Boards 
Slot Wedges — Dieflex Varnished Tubings and Saturated Sleevings — Na- 
tional Hard Fibre and Fishpaper— Phenolite Bakelite Adhesive Tapes —As- 
bestos Woven Tapes and Sleevings — Cotton Tapes, W ebbings, and Sleevings. 


INSULATION MANUFACTURERS CORPORATION 
CHICAGO: 565 West Washington Blvd. CLEVELAND: 1005 Leader Bldg. 
Representatives in 
MILWAUKEE DETROIT MINNEAPOLIS 
312 East Wisconsin Ave, 11341 Woodward Ave. 316 Fourth Ave., South 

PEORIA: 101 Heinz Court 


ILSCO electrolytic 


BR-R-R! THC copper connectors are made 
from pure copper strips and 
ILSCO WIGS \ tubing. Weight is one-third 
LUPE £tiN to one-sixth of cast con- 
7 nectors . . . but performance 
is often superior to heavier 
= and bulkier cast copper 

\ alloy connectors. 


Buy conductivity . .. 
not weight! 


MAIL THIS COUPON 
_TOD 


Please rush us sample and 
| illustrated 32-page catalog. 


' ILSCO COPPER TUBE & PRODUCTS, Inc. 
' CINCINNATI, OHIO 
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PRODUCTION 


the ALL-PURPOSE 
PHOTO-COPY MACHINE! 


Portagraph copies 
preliminary sketches 


Portagraph produces tracing 
from originals or blueprints 


Portagraph simplifies 
design changes 


Portagraph lengthens 
life of original drawings 


Portagraph copies isometric 
and assemblyidrawings 





Portagraph reproduces 
old drawings or tracings 


ORTAGRAPH is playing a vital role in speeding war production from the 
minute initial designs are placed on paper—and throughout the many stages of 
development and production. Such a need will be of utmost value in the com- 
petitive postwar period. 


Utilizing a number of special photographic papers, cloth and film, Portagraph’s 
versatility makes possible reproductions from all types of drawings—blueprints, 
tracings and original engineering drawings in ink or pencil—thus meeting today’s 
demand for speedy, accurate engineering copies with ink-like clarity. 


Whatever your engineering reproduction processes might be, remember Porta- 
graph can effectively supplement them and provide a complete setvice for all 
types of reproduction work. 


It'll pay you to find out today how representative industries, both large and small, 
are using Portagraph to save engineering time and speed up production. Reports 
from these industries are available on request. Write for your copy today. 
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BRIDGEPORT Gy Phosphor Bronze 


Product improvement does not necessarily require 


radical changes in design or construction. Often it 


may be accomplished by using a better material for 
vulnerable parts such as the springs on this prewar 
switch control for electric ranges. 

Springs made from Bridgeport New Phosphor 
Bronze completed 6,408,000 cycles during a six months’ 
laboratory endurance test without any sign of failure... 
indicating a great reserve of extra resilience, and 
exceptional resistance to fatigue! 


Bridgeport New Phosphor Bronze has improved 
many well designed products such as electrical 
switches, radio variable condensers, lock washers, 
relays, electronic equipment, timing devices, and 
many others, by replacing materials more subject to 
fatigue and corrosion. 

Your program of product iniprovement or new 
product development can benefit from vhe excep- 
tional qualities of Bridgeport New Phosphor Bronze 
and other Bridgeport alloys. 


Mill orders will be accepted in accordance with existing priority regulations 
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The Importance of 
MICA 


for National Defense 


Radio equipment used in tanks con- 
tains tubes and condensers in which 
Mica insulation plays a vital part. 


FORD RADIO & MICA CORP. 


JOSEPH J. LONG, Pres. 
538 63rd ST., BROOKLYN 20, N. Y. 
Established 1917 Tel. Windsor 9-8300 
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PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R.I. 
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A LITTLE BREATHING SPELL | Thermador . are Thermatite treated to withstand 


Please ! extreme temperatures and humidity—arid or moist heat—dry or 
Sate damp cold do not hamper their efficiency. Thermatite is the name 
The exceptional demand for ELINCO P i 
7 so of a process of accurate heat controlled vacuum impregnation 
motors and generators is very gratifying F y 
to us. It has been our consistent policy developed and improved over a period of ten years. 
to maintain prompt shipments; today’s 
increased demand, however, is straining T 
this policy to the utmost. In fairness to og & a A A p o R € 
our customers, and to you, please sub- 


mt Your enn aa, TRANSFORMERS 


we may schedule your orders, when re- 
ceived, for the best possible shipment. 





INCO Type MI-1 Mid- 

*t Motor, indicating type; 
available in rotating 1 1 

differential type motors, Electric Indicator Company 

id with double shaft. 107 Parker Ave. Stamford, Conn. 
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ELECTRICAL 
SHEETS 3 


Here at Newport every known safeguard is 


employed to assure unvarying high quality in 
Newport Electrical Sheets. Users soon discover 
the profitable advantages of making Newport 
their one source of supply. Newport Electrical 
Sheets are made in sizes, gauges and grades to 
meet all electrical requirements. Complete in- 
formation on request. 


NEWPORT PRODUCTS: Hot Rolled Sheets—Newport 
Electrical Sheets—GOHI Pure Iron-Copper Alloy 
Sheets—Globe Brand Galvanized Steel Sheets—GOHI 
Enameling Iron Sheets—KCB Copper Steel Sheets— 
‘Newport Long Terne Sheets—Newport Galvannealed 
and DeLuxe Metal Sheets. 





\B- SOLENOIDS 
DYY FOR ELIMINATING 


SWITICH{IING 
*p» BY HAND 


NEW DEVELOPMENTS 


of solenoid-activated automatic operations call for precision, 
sturdiness, and dependability of DAVIS-MADE Solenoids. 


DAVIS-MADE SOLENOIDS to your specifications 
Davis has a wide variety of special parts standard with us that 
may be used to meet your exact specifications, reducing 
costs. Also new improved . Solenoids. We are equip- 
ped to manufacture any new solenoids required. 

Over 30 years Experience—?2 large plants 
Coil Windings, Assemblies, Transformers. Prompt co-operation. 


Wire or write 


DEAN W. DAVIS & CO., Inc. 


Precision Made Coils for Every Electrical Purpose 


1006 FIRST ST., KENTLAND, INDIANA 





Do You Know ALL of the Advantage: 


OF INFRA-RED RAY DRYING WITH 


NALCO DRITHERM ickmens LAMPS! 


Radiant Energy Deving, baking, hea 

ing and dehydrating the mode 

E ES method—cuts drying cost, saves tim 

Ay iw 7) yw“ a Amis mee minimum space, produces unifora 
resu| 


Available in Inside-Silvered (self reflecting) or 
clear glass types. 


Learn all of the advantages of the Infra- Red proc- 
ess—Write ‘or aS free copy of “Drying Prob- 
lems Made Easy” today. 


North American Electric Lamp Co. 
1082 Tyler Street St. Louis 6, Missouri 


Comes FR formers 


LET US HELP YOU 
WITH YOUR WARTIME 
CURRENT TRANSFORMER PROBLEMS 


QUICK CHARGE, Inc. 


1750 N. E. “OTH STREET OKLAHOMA OTY, OKLAHOMA 
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| po YOURENGINEERS 


having trouble finding 

electrical power suP- 
ply for today's war products? Are you 
planning the power supply for your fu- 
ture products? Then let Wincharger En- 
They can save you lots 
# you need: 


Are you engineers 
an exactly correct 


gineers help you. 
of time and worries i 


MOTORS 


@ Built in and shell type motors 
@ Adjustable speed motors 


@ Syncronous Motors 
@ Rotary Electrical aviation equipment 


@ Dynamotors and Inverters 
@ Motor Generator sets 
@ Railroad Car Lighting Generators 


BONDS FOR 
VICTORY =) Ai 
( 





NEW No. 85 


SHUTTER 
TYPE 


— of panel is no barrier to 
ee quick, easy installation of the new 
” No. 85 Jewel Light Assembly. Whethe 
- a 1/4 inch or a 1/16 inch panel, or : 
tically any thickness in between all c obi 
pp eaenens- Lamps are miiks dak : 
cessible by simply removing the fibre we ne 
_ locking, vibration-proof, slip-fit i 
(jewelJholder) can be removed and the ae 
replaced with the fingers! No wrench or ts 
of any kind are needed. 90° turns to ri er 
_ bring total black-out or She ©. 
illumination over entire surface of the j ie 
Paseial turns produce any density of ian as: 
mes Check-up on these and other superior 
eatures of DRAKE Patented Assemblies. Have 


ou 
you sent for our newest catalog ? 





DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. + CHICAGO, U.S.A 


Pee AV VMea VMS os 


Md | 
CHARGER CORPORATION Sy 
1OUX CITY, IOWA / 
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--AND THIS IS 
INVASION YEAR! 


It is necessary now more than ever for war plants 
to maintain full production time. To terminate this 
war in the shortest possible time will require 
many skilled hands, from those that pull a trigger 
to those that run a machine. This means looking 
ahead constantly. 


At present, Peck facilities are being employed to the 
utmost in producing springs and screw machine 
products. We want to keep them that way. Won't 
you, therefore, please let us know as far ahead as 
possible what your future needs are liable to be? 


Rest assured we will schedule them for the earliest 
possible delivery. 
- ’ L tr SPRINGS & SCREW MACHINE PRODUCTS 
The Peck Spring Company 12 Grove Ave., Plainville, Conn., U.S.A. 


Use a SPEEDCRAFT 
WIRE STRIPPER 


for Faster and 
Better Wire 
Stripping 
With rugged construction 
precision adjustments and 
machine tool accuracy 


edcrafts have been 
ALWAYS perpmntis = 
secutive years. 


Cc O N S TA N T Write for complete information—sending wire samples—no obligation 


THE WIRE STRIPPER CO. 1729 Eastham Ave. 
As long as you keep oil in the unbreakable, trans- oO ’ E. Cleveland, Ohio 


parent reservoir you know your bearings are get- 
ting just the right amount of oil. This Gits engineer- H l iH H IN 
ing achievement will not permit either starving tH VERA 
or flooding of bearings. Easy to fill—oil reser- 
voir tilts back on hinge—content of reservoir is 
alwaysclearly visible. Alsoavailable with bayonet 
type reservoir. Send us an outline of your prob- 
lem for Constant Level Oiler recommendations. 


Write for your copy of 172 pages of lubricating data. 


Gits BEos. MFc. Co. 


1840 South Kilbourn Avenue « Chicago 23, Illinois 


Exchluacre £or over FF = 
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BRUSHES and CONTACTS 
(All carbon, graphite, metal, 


and composition types) 
RARE METAL CONTACTS 
BEARINGS 
WELDING CARBON PRODUCTS 
BRAZING BLOCKS—CARBON PIPE 


PACKING, PISTON, and 
SEAL RINGS 


CARBON REGULATOR DISCS 
STACKPOLE ELECTRONIC 
COMPONENTS 


eile See eat ld te 


Fixed and Variable Resistors 


ge eo, oe ee 
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howev er, 


is to 
Stackpole 


be sure, 
ood way to J 
st aaa brush et 
Advise us of your . 
. ‘nudge. 
e the j# $ Stackpole 
have been 
*s develop- 


hers of origi 
kpole Brushes 4r€ sold only to maker 
tackpote 
ow ceuipment—n0t 


A. 
T. MARYS, P 
CKPOLE CARBON COMPANY, s 
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direct for replacement purp 
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How Many | , Put The 
PLASTIC PARTS Viz f'o8 


This DoW Aeed? \NSULATION 


By a Mere Press of the Button on the VIBROTEST 
Put the finger on danger- 


ous insulation with, the versa- 

tile VIBROTEST . prevent 

costly electrical, dreakdowns 

before. they jppen! Just a 
mere ‘press ofa button and; 

the-clarge clear-faced meter 

tells the story quickly in meg- 

~ ohms or ohms. 

No hand cranking . . . no 
Model 206 ‘VienurEst leveling . . . no vise-like grip 

. just an easy one man job. 

Model 201 VIBROTEST:. . . sturdy, compact and easy 
to use ... also provides triple AC and DC voltage ranges. 
Only two terminals. Many VIBROTEST models available 
to meet other requirements. Write today. 


ALO EW EPID Tite) 
@ 





Chief Engineer 


The above photo illustrates only a few of the many plastic Nationally known manufacturer of electrical 
parts injection molded daily in our plant. Unfortunately, controls has position available immediately for 
this photograph does not show the many different specifi- experienced engineer to head engineering and 
cations and close tolerances which were adhered to. Neither research de artment. Location middle west. 
does it show many of the tough problems encountered and Diversified line of products well established in 
solved due to Standard Engineering “know how.” market with excellent present and ples 


Standard Molding Engineers have been associated with possibilities. Give complete details o 
injection molding since the inception of this division of cations. Replies held confidential. 
the plastic industry. Their advice and assistance on your 
present engineering and production problems and postwar Write to box A-94 
products will prove valuable. 


MaiJ us your blue prints today for detailed analysis. | ELECTRICAL MANUFACTURING 
1250 Sixth Avenue ; New York 20, N. Y. 


qualifi- 


STANDARD MOLDING CORPORATION | 
Dayton 1, Ohio 


WRITE FOR THIS CATALOG : ban tT — Pet a Ui a N L - Y 
—on your business letter- em i 
head, or tear out this coupon = b ‘ 
and attach it to your sta- : — a THE ORIGINAL 
tionery today. z a A FAVORITE 
MT aiee| FOR 40 YEARS 
Standard Molding Corporation 


Dayton 1, Ohio | Ss Suara car ee) . 
Please send me a copy of your new Plastics Catalog without MAKES SOLDER FLOW 


charge or obligation. 
ae - . QUICK AND FAST 
Manufactured by 


rm Mame | BURNLEY BATTERY & MFG. CO. 


Address____________-_ ss : . NORTH EAST, PENNSYLVANIA 
COU dks i Os 
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THE G-E INSULATING VARNISH WAS UNCRACKED 


Rigid tests of each new varnish developed by General Electric 

is a prime prerequisite to placing it on the market. And, 

naturally, these tests are made under conditions duplicating, 

in a more exacting degree, those which the varnish is com- 

pounded to meet. Typical was the test of two varnishes, each 

intended for insulating electrical apparatus where high tem- 
— THERE IS peratures would be encountered. The G-E varnish withstood 
' A G-E INSULATING VARNISH the accelerated heat-aging test; the other broke down. 


FOR EVERY NEED If you face a problem in finding the correct insulating varnish 
* for your specific needs, the engineering staff of the Resin and 
Hear the General Electric radio Insulation Materials Division of the General Electric Com- 
programs: The G-E “All Girl 7 ; 
Orchestra” Sunday 10 p.m., pany will gladly cooperate with you. Consult your local G-E 
EWT, NBC; “The World To- dot, ‘ ‘ ‘ 
day mews every weekday 6:45 Distributor or write to Section M543-12, General Electric 
pty BE, COS: Company, Schenectady 5, New York. (Varnishes are one 
pany y 
BUY WAR BONDS product in the complete line of G-E insulation materials). 
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COMMUTATORS... 
SLIP RINGS 


Produced In Volume For The Finer Motors and Generators 


by 


TOLEDO STANDARD COMMUTATOR CO., 2242 Smead Avenue, Toledo 6, Ohio 


HOMER COMMUTATOR CORPORATION, 4748 Hough Avenue, Cleveland 3, Ohio 
HILLSDALE COMMUTATOR COMPANY, Hillsdale, Michigan 


Lae 


Uh SS A tm ae = i 


Wena 


PORTLAND-MONSON SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical Purposes 


4f « 
Now, if we Natural, Black, Oil Finish 


Quarries: 
Monson, Maine 


were only 
staying at THE ROOSEVELT” 


When you stop at The Roosevelt you don't risk getting 
marooned like this. For you'll be within walking range 
of Manhattan's Midtown activities. Direct passageway 
from Grand Central Terminal to hotel lobby. A reserva- 
tion at The Roosevelt liquidates a lot of bother. 


Rooms with bath from $4.50 


Portland, Maine e 


STOPS 
LOSSES 


making dies 
& templates 


T H E a O OSs E V E LT simply brush on right | | ; = . Te eS 


Robert P. Williford, General Manager at the bench; ready 
- the layout in a 


MADISON AVE. AT 45th ST.,. NEW YORK 
—A Hilton Hotel — 


OTHER HILTON HOTELS FROM COAST TO COAST: 
TEXAS, Abilene, El Paso, Longview, Lubbock, Plainview; NEW MEXICO, 
Albuquerque; CALIFORNIA, Long Beach, Los Angeles, The Town Howse; 
MEXICO, Chihuahua, The Palacio Hilton. Hilton Hotels, C. N. Hilton, President. 
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‘ew minutes. © 
Serk blue ba nd 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy: 


Write for full information 
THE DYKEM COMPANY, 2303-F North 11th Street, St. Louis 6, Me. 
In Canada: 444 Pacific Ave., Toronto, Ont. 
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They wanted a 


=/AS7-HEATING ELECTRIC UNIT 


with an 


DRO) ema: 


Electric range manufacturers wanted a better 
heating unit. 

They wanted one that heated quickly... 
transferred heat rapidly ...and yet would 
resist the effects of high temperatures for 
years. 

To meet those requirements, engineers 
and designers developed the Inconel 
Sheathed Heating Unit. They tested it under 
conditions more severe than it would ever 
encounter in actual service. 

A diver, for example, took it into deep 
water. The unit heated as readily as in open 
air, and glowed to cherry red when brought 
back to the surface... as good as new. 

In this modern range unit, Inconel sheath- 
ing fulfills the need for a metal that with- 
stands sudden temperature changes without 
warping, scaling or cracking. At the same 
time it maintains a fast rate of heat transfer. 

This is but one application in which strong, 
rustproof, corrosion-resistant nickel alloys 
are used ... others range from the massive 
32-foot gate valves at Boulder Dam to in- 
strument parts .00075” thick... and tubing 
one-third the thickness of a human hair. 

Manufacturers and designers are constant- 
ly finding ways to improve their products by 
using one of the INCO Nickel Alloys. All are 
immune to rust. All are strong, hard anc! 
tough. In addition, each has special proper- 
ties such as machinability, heat resistance or 
spring qualities. 

You will be interested in the informative 
booklet, “Tremendous Trifles”, which dis- 

£ Edison General Electric Company's cusses the applications and properties of the 
coal ynit sheathed in Inconel INCO Nickel Alloys. Write for your copy today. 


Cut-awoy Vie 
Calr 


THE INTERNATIONAL NICKEL COMPANY, INC. 


i ssSAAssULN) Peters 


Electrical Insulator Nickel-Chromium MOWEL -. “*K’’ MONEL - “‘S" MONEL - “‘R' MONEL - “KR’’ MONEL 


Protective d Heat Conductor of Alloy 5 ages 
Sheathing Magnesium Oxide INCONEL - ‘‘2" NICKEL - NICKEL 


of Inconel Sheet ...Strip...Rod...Tubing ...Wire...Castings 





SUBCONTRACTS 


Are you stuck for delivery on power 
transformers like those shown 
above? If so write us at once, as 
we have some capacity available 
now for units from 1 KVA to 80 KVA 
on good: priority ratings. An in- 
quiry will not obligate you. 


Or perhaps you can use some small- 
er units like those shown below. 


In either case, let us put our 33 
years of experience to work for you 


A new 16 page Catalog is just 
coming off the press. Send for 
your copy NOW. 


B. F. MILLER Co. 


OLDEN AVE EXT 


TRENTON, 4, N. J. 





x The Auswerte *« * 
x Faster * Low Cost 


cmplified 
Y-NAMIC BALANCING 


eading manufacturers now using the new, lower cost Bear 
y-Namic Balancing Machines report these advantages: 


IN PRODUCTION. Simplicity of operation 

- Less Time to Dy-Namically Balance to 
accuracy of Government specifications . 
detection of errors in pattern designs, leading 
to improvements in moulding. 


IN PRODUCT PERFORMANCE. Reduc- 

tion in wear...elimination of noise and 
vibration ... improved efficiency ... less 
frequent adjustment or repair. 


WIRE, PHONE, or WRITE details of your balancing 
problem, or write for FREE DATA BOOK describing 
the many Bear machines available 
° to those with war industry prior- 
ities Address Bear Mfg. Co., 
Industrial Division, Dept. 2M 
Rock Island, Ill. 


In One Operation Shows Static, 
Dy-Namic and Static Dy-Namic 


Micrometer Dials— Calibrated 
to show approximate quantity 
of correction. 

Adjustable Bed — Permits bal- 
ancing of many sizes and types 
of bodies on one machine. 


Trek 


<< small Behe coils, 


reactors and paper tubes 


NEUTRELEC is uniform in its ability to resist the flow of electricity, 
Entirely free from weak spots, pin holes or imperfections. Perfect for 
square, rectangular or round tubes. Write for complete information. 


METAL SPECIALTIES 


Modern plant equipped 
to 


to us for prompt esti- 
mates without obliga- 
tion. 


ELECTRICAL MANUFACTURING 





MORE LOGICAL RE 





















9 Basic mechanical design is rugged, compact and easily adapt- 
able, providing efficiency and dependability. 


2 Difficult applications in power and high frequency circuits are 
met with ease. Resistance winding elements are permanently 


close, smooth, and free from shorted out or irregular turns. 


g Excellent control as variable resistors in filament and plate 


supply control units, and in tube voltage and circuit elements. 


@ ‘Resistance element for heavy duty and heavy watt designs are 
specially wound to set up better radiation conditions in the 


component elements. 


s A close tolerance held on full resistance value for regular pro- 


duction units. 


6 Controlled resistance wire quality from ingot to final drawing 
of wire sizes; resistance element is externally protected against 


damage. 


SS ee Seer 2 


7 Internal multiple fingers contact arm design, and reduces 


extraneous noises; assures a smooth operating rotation. 





@ Terminal and mounting holes easily re-located for special 
applications; terminals are heavily tinned for adaptability in 
subsequent circuit hook-up. 


g Electrical power ratings and the mechanical charac*sristics are 
in accordance with National Electrical Manufacturers’ Associa- 
tion standards. 


) 





ATTACK AGAIN AND AGAIN. . . BUY MORE WAR BONDS... NOW 


(1) VB Pe ANS (orporation 





SHELTON, Parr erie 
NEW YORK PLANT: 99 Hudson Street, New York 13, N.Y. ® CANADIAN SALES OFFICE: 560 King Street West, Toronto 
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The Deciske Factor 
In This Argument 
May Be the Last Word In 


CONTACT ALLOYS 


‘KILL and nerve are important in combat 
S but they're not enough without good 
equipment. A defective wing strut can defeat 
And a little thing like an 
electrical contact can mean the difference 
between life and death. 


the bravest pilot. 


Knowing this, an aircraft company, about to 
get rolling on a new type of medium bomber, 
called for the finest contacts that could be 
made for the job. The contacts were needed 
for a power-driven gun turret, and so they 
turned to Mallory. 


Fortunately, the Mallory policy of continu- 
ous development had already produced the 
needed material, Elkonite* G-12, 
a superior manufacturing process to give these 


as well as 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, 


Kilkonite w the registered trademark of P. R. Maliory & Co., Inc., for refractory metal compositions 


FOUR TIMES AREA 


contacts added life. They had demonstrated 
consistently a very low contact resistance, 
and sufficient hardness to wear very slowly. 
Installed in the relay circuit, Elkonite G-12 
passed all short circuit tests—demonstrating, 
in addition, a remarkably low voltage drop 
avoiding 
dangerous temperature rise of the contact 
mechanism and permitting it to run cool 
and safely under the most severe conditions. 


over a long period of operation, 


This experience, far from unusual, is an- 
other illustration of Mallory foresight com- 
bined with technique. How about sharing 
Mallory “Know how” with you? How about 
doing it now—while designs are still in the 


blue print stage? 


INDIANA 


P.R.MALLORY & CO. Inc. 


Wray 


The Harder 
They Fight, 
the More 
They Need- 
Buy War Bonds 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
NON FERROUS ALLOYS, POWDERED METAL PARTS 


ELECTRICAL 


MANUFACTURING 
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WIRE STRIPPERS 


We fence 


FOOT PEDAL 
WIRE STRIPPER 


ys 


A sturdy, efficient machine for rapid 
production work, Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest-wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of pliers. 


Always ready for use. Its triplicate action ‘ 


of clamping the wire, cutting the insulation 
and stripping is automatically timed and 
erformed with one squeeze of the handles. 
hen the pressure is released, the handles 
open. 


Will not crush stranded wire. 


For years, this hand stripper has given satis- 
factory service to users. Repeat orders 
attest to its superiority. 


aa a= 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. No springs; 
the Colonial ~—_ clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows settings within 1/1000 
inch of wire gauge. Precision plus! 


SEND FOR CIRCULARS 


Without obligation, you can prove the merits 


of a Pyramid stripper in your shop on your 
own work for ten days. Send us your wire 


samples and specifications so we may ac 


PYRAMID PRODUCTS COMPANY 


2224 So. State Street Chicago, Illinois 


curately gauge your needs before shipping 


machine and instructions 


M-M-M BOBBINS...for example .« 


SOL-REX 


REG. US. PAT. OFF. 
Miniature Incandescent Lamps 
for all purposes 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 


HIGHEST QUALITY 
FOR 45 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Newark,N.J. Canadian Plant: Brantford, Ont. 


. they represent the precision resources of 
this organization. For the custom molding of 
plastics, we are equipped with many sizes and 
shapes of standard dies, and the tooling facil- 
ities Pood special jobs when required. Inquiries 
are handled promptly. 


o ee Aad 


W1a39170.0 
| SOLDERING | 
, Se 3 


MIDWEST MOLDING AND 
MANUFACTURING COMPANY 


333 NORTH WHIPPLE ST. CHICAGO, ILLINOIS 
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SIGNAL MOTORS 


Help make 
TRA OE-WIH OD 


MARINE BLOWERS 


& 


Meicidisniied by 


TRADE-WIND 
MOTORFANS, INC. 


Los Angeles, California 
Built to Navy requirements of unusual- 
ly rugged construction . . . TRADE- 
WIND Marine Blowers have shielded 
motors, and are made in stock sizes 
from 50 to 3,000 C. F. M. with 6, 12, 24, 


32, or 110 volt motors. 


A few other applications for SIGNAL 
Motors in industries making war equip- 
ment. 
SHADED POLE 
‘Rectifiers (operating vent fan) 


Unit Heaters (plant and barracks) 
Blowers— 


Ventilators (huts and barracks) 
A. C.—D. C. and LOW VOLTAGE D. C. 


Diesel Engine Governors, Bilge Ventilators, Antennae 
Reels (aircraft), Unit Heaters (ships and mobile units) 


SIGNAL ELECTRIC MFG. CO. 
MENOMINEE, MICHIGAN 
Offices in all Principal Cities 


OFEARIAT 


p— eae ALT VRE A 
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IF YOU BUY COIL SPRINGS 


wire shapes, Snap-Clips, or any item made 
from either flat or round wire; pointed, 
threaded or welded; in any metal or finish; 
send us your inquiries. 


ET SPRING HU 


—— VV) ae 10270 BEREA ROAD 


CLEVELAND, OHIO 


LOUTHAN SX-1. STEATITE 


LOW LOSS INSULATION 


For RADIO HIGH 
Communication DIELECTRIC 
Equipment Use os Dense 

mpervious 
* To Moisture 


Any Size.... 


* 
. - Any Shape Precision Made 


The LOUTHAN MANUFACTURING CO. 


‘Ceramic Specialists Since 1901’’ 


EAST LIVERPOOL, OHIO, U.S. A. 
a 
A 4 4 ie 


Lae TUBES 


SPIRAL 
WRAPPED 


ROUND - SQUARE - RECTANGULAR 
Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., _ FORT WAYNE, IND. 


ELECTRICAL MANUFACTURING 
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If you have been 
called on to switch 
from cadmium to zinc... if it is 
necessary to meet requirements of 
corrosion resistance such as those 
of specification AN-P-32, re- 
vision 2 

... that’s where ANOZINC can help 
turn the trick. 


For Countless Parts Where 
Corrosion Resistance is Vital . 


ANOZINC offers a fast, inexpensive 
method of producing by anodic 
treatment a corrosion resistant coat- 
ing on zinc plating and certain zinc 
base die castings. By this means, you 
can utilize a zinc plated finish for 
countless applications where the ef- 





for increased 





fects of outdoor exposure or han- 
dling formerly made it impractical. 
Parts finished inan ANOZINC bath, 
for example, have stood up in excess 
of 200 hours under the Army-Navy 


salt spray test AN-QQ-S-91. 


Available in Two Attractive 
Finishes — Black or Yellow 


For many parts formerly plated or 
black finished, this treatment has 
resulted in a more attractive finish 
as well as longer service life. Two 
finishes can be obtained—a deep, 
semi-lustrous black and a brassy, 
slightly iridescent yellow. A differ- 
ent bath is used for each color, and 
slight variations can be obtained 


within the two color ranges. 





OTHER U. C. PRODUCTS AND PROCESSES TO SERVE YOU 


CHROMIUM PLATING for wear-resisting, oil- 
retaining and other types of finishes. 


wUNICHROME ALKAL!NE COPPER for smooth, lus- 
trous copper placing in a non-cyanide bath. 


YUNICHROME ALKALINE ZINC for smooth, lustrous 
zinc plating in a non-cyanide bath, 


vrUNICHROME ALKALINE STRIP BATH for speedy 
removal of copper, chromium, zinc, etc., from 
Steel and cast iron without etching the base. 


“Trade Mark Reg. U. 8, Pat. Off. 


syUNICHROME RACK COATINGS specially formu- 
lated to stand up under the most severe oper- 
ating cycles. 


sx UNICHROME STOP-OFF LACQUERS AND COMPOUNDS 
specially formulated to meet specific plating 
problems. 


srUNICHROME CLEAR LACQUERS specially formu- 


lated to meet specific finishing requirements. 


vrUCILON —a_ corrosion-resistant material for 
protecting surfaces against acids, alkalies, 
water, gasoline and various corrosive chemicals. 


corrosion resistance of zinc 


In most cases, existing plating 
facilities have been readily converted 
for use with this process. The con- 
stituents of ANOZINC baths are 
stable and can be readily controlled 
by any competent plater. The salts 
are inexpensive and no license agree- 
ment need be executed in connec- 
tion with their use. 


Write for Further Details 


For a short informative leaflet or 
for detailed information about 
ANOZINC, write to the nearest of- 
fice—indicating the size, quantity 
and nature of the parts to be treated, 
and the type of zinc plating or die 
casting used. Your inquiry will re- 
ceive immediate attention. 








HAIRLINE PRECISION 
for Air-Line eel 


“Photograph Courtesy of Pan American World Airways’’ 


* Though they occupy only a fraction of airplane space, 
Witco Contacts and Thermometals mean much to pre- 
cision flight. 


* Either paired with the correct Wi1Lco THERMOMETAL, 
or used alone, WiLco Aeralloy Aircraft Magneto Con- 
tacts are doing their part to assure smooth airplane per- 
formance through their own unfaltering performance 
under gruelling conditions in aircraft magnetos. 


* Witco THERMOMETALS (thermostatic bimetals) are 
used for engine oil controls, compensation in voltage 
regulators, and dependable action in other precision 
instruments. 


* WiLco THERMOMETALS are also used in various in- 
struments for the Army and Navy—and Witco Elec- 
trical Contacts in tank, gun and ship applications. 


* A SINGLE SOURCE OF SuPpPLY—WILCO facilities per- 
mit manufacturing customers to secure both electrical 
contacts and thermostatic bimetal from a single source. 
This is important, for materials from these two groups 
are frequently used in conjunction, as parts in the same 
device. The most effective use of one necessitates a 
knowledge of the other. Witco sales and engineering 
representatives are familiar with both Electrical Contact 
and THERMOMETAL application. Send us your problem 
for analysis. 


Witco Propucts ARE: Contacts — Silver, Platinum. 
Tungsten, Alloys, Powder Metal. Thermostatic Metal 
High and Low Temperature with Electrical Resistance 
from 24 to 530 ohms per sq. mil,-ft. Precious Metal 
Collector Rings—F or rotating controls. Jacketed Wire 
Silver on Steel, Copper, Invar, or other combinations. 


THe H. A. Witson Company 
105 Chestnut St., Newark, N. J. 


Branches: Chicago * Detroit 


FUNGUS 
— 


* Electrical windings operating in tropical 
climates require special protection against 
fungi. Sterling supplies this added protec- 
tion in the fast drying SPEEDAIRBONDS 
S-187 and S-315. 


The initial application is made during 
manufacture over a coating of baking 
varnish. Periodic renewal will safeguard 
equipment indefinitely. 


Write today for samples and prices. 


124 Ohio River Boulevard, Haysville 
(Suburban Pittsburgh) Pennesteanis 


ane iaale: 
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If your post-war product will re- 
quire the use of a transformer, it 
is only good business to get the 
details worked out so that there 
will be no delay in getting the 
production of your product under 
way when the war suddenly ends. 
Our engineering staff will be glad 
to co-operate with you in every 
way, drawing upon our 35 years 
of experience in the designing and 
building of transformers for a great 
variety of applications. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. DETROIT 7, MICH. 
“The 


Dongan 
Line Since 


TRANSFORMERS 
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Write Today 


Send for complete data giving 
— properties of Acadia 
olystyrene, plus a table of 

specifications on its electrical 

properties. 


Acadia Styraloy 


Flexible at—100° F. and has 
many of the electrical proper- 
ties of Polystyrene. Ideal for 
numerous applications. Write 
for information on forms now 
available, and data on physical 
and electrical properties. 


7AOPROVED 


RACTERISTICS 


“POLYSTYRENE 


Possessing unusual electrical insulating 
properties—among many others—Acadia 
Polystyrene is used as special insulation 
for radio and other high frequency equip- 
ment such as switch boxes, etc. In this 
role, Polystyrene refines the transmission 
of the electrical current. 


Add to the facts presented here, Acadia’s 
wide experience in the plastics field, 
and you have the reasons why Acadia 
Polystyrene merits your investigation. 


Complete details are available on request—for quick ref- 
erence some of Polystyrene’s values are given at right: 


Dielectric Constant ....2.5 to 2.6 at frequencies 10° 

Power Factor, 6O cycles............ -0001 to .0003 

10° cycles -.0001 to .0OO3 

10° cycles -0001 to .00O08 

Diel. Strength, Volts/Mil 4". . Short time 500 to 700 

Step by step 450 to 600 

Volume Resistivity, ohms-cms..........- 10'7 to 10% 

Heat Resistance 180° F. to 175° F. 
Softening Point, 
Specific Gravity 


Combining a favorable dielectric constant, strength, and 
power factor, Acadia Polystyrene is equal to ceramics 
and mica, and is electrically superior to any other com- 
mercial plastic. 


Consider also the values: zero water absorption; rela- 
tive freedom from adverse effects by acids, alkalies, 
alcohol, stack gases, weather, and etc; an excellent 
dielectric constant value, and high tensile strength of 


3500 to 5000 Ibs. per sq. in. 





COLE 


STEEL EQUIPMENT 
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Cole Steel 
office equipment 


will again be available 
after the wor 


COLE 


STEEL EQUIPMENT COMPANY 
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EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16,N. ¥. CABLES: “ARLAB” 





INDUSTRIAL 
MARINE 

PU te eV af 
ELECTRONICS 


A complete 
Universa 

a fers 
converte 

sel Ele 

units; Machines ad 
purpose 


nc ssiaatalamia ie ENGINEERING SERVICE 


wtih ngineers will be pleased to discuss your problems an 
d in the design of machines'to meet your require 


= FLECTRIC SPECIALTY (0. 


SSS 212 SOUTH ST. STAMFORD, CONN. 


Ol Saaabdanen 7 
ae anil. 


No more than the old-fashioned, hit-and-miss, 
trust to luck hand oiling method of yesterday. 
For improved machine performance—longer life 
and value—customer satisfaction and automatic 
lubrication night and day. 


INSTALL 
TRICO OILERS 


Write for Catalog 


TRICO FUSE MFG. CO. 


Milwaukee, 
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Don’t take our word for it — 


MAKE THIS SIMPLE TEST AND SEE FOR YOURSELF 


Why PERMANENTLY INSULATED ROCKBESTOS A.V.C. 


Gives Long-Lived Service Under Severe Operating Conditions 


1. Take a sample of Rockbestos A.V.C. Motor 
Lead Cable (illustrated), or similarly insulated Power Cabie, 
slit open the slick-finished, heavy asbestos braid (A) im- 
pregnated with heat, flame and moisture resisting compounds 
— a braid that won't dry out, crack or flow under heat; won't 
bloom, swell or rot as a result of contact with oil or grease; 
and won't burn or carry flame — and beneath it you will 
find a firewall of felted asbestos (B). 


3. Now unwind the high- 
dielectric varnished cambric tapes 
(C) and you will see the obvious advantages of helical con- 
struction — for uniform coverage, for dielectric stability, and 
to assure, together with the helically applied felted asbestos, 
perfect and permanent centering of the conductor in the 
Insulation. 


W YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, 
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=. Cut through this asbestos firewall (B), im- 
pregnated like the braid, but felted into a permanent insula- 
tion that is resistant against heat, flame and moisture — an 
insulation that won't burn, bake brittle or crack with vibra- 
tion — and next you'll see the lubricated varnished cambric 
tapes (C) which it protects from high ambient temperatures and 
oxidation. 


4. Under the tapes 
you will notice an- 
other impregnated felted asbestos insulating wall (D), an 
inner heat-barrier put there to complete the protection of the 
varnished cambric from the heat of conductor overloads. 
Slit and peel back this felted wall and beneath you'll find a 
thin wrapping of paper (E) over the conductor to keep it clean 
and make stripping easier. 


ROCKBESTOS 


122 different wires and cables have been developed 
for severe operating conditions by Rockbestos 


FOR VICTORY — BUY WAR BONDS! 
LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE 
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The Wire With Permanent Insulation 


















Have You 


BERUENCE PROBLEM? 


.-- Perhaps This 20 Milli- 
watt Sensitive Aircraft 


CLEVE-TUNG TUNGSTEN POWDER 


FOR (arkéde |S CONTROLLED 
Seetographically 


In order to insure the quality of the tungsten you require for 
carbide purposes, Cleve-Tung starts with premium ores. 
Nothing less is admitted to our manufacturing program. 
We further safeguard the purity of Cleve-Tung metal pow- 
der by rigid spectographic control, and also its physical 
properties by regulating the size and distribution of its par- 
ticles. Nor need you have the slightest fear of contamina- 
tion from molydenum or other extraneous material, since 


Time Delay Relay Is Your 
Answer. 


tungsten is the only metal processed under our roof. 


TYPE 5FMD 
MAKE-DELAY 
0.2 SEC. 
INPUT 
.020WATT 
FOR 
AIRCRAFT 
SERVICE. 


CLEVELAND TUNGSTEN, INC. 


re ee ae eS tSe LE ee 


MOLDED PLASTICS 


MOLDS are built in our own MOLDED PARTS are pro- 


Tool Room, backed by over duced with the latest type of 
F equipment and the parts are 


25 years’ experience in making subject to a rigid inspection 
Plastic Molds. before leaving our plant. 


INDUSTRIAL MOLDED PRODUCTS CO. 


2035 CHARLESTON ST. CHICAGO, ILL. 


All Sigma 

Type 5 Sen- 

sitive Relays 

can be furnished with 

time delay features. 

A delay on “Make” of 0.2 sec. or somewhat more on “Break” 
can be provided with a power input (for Aircraft Service) of 
20 milliwatts. This extra input power is necessary because of 
the fact that much of the coil space is occupied by copper 
slugs. . 

In contemplating the use of this type of relay, it is well to note 
that the better regulated the power source, the more precise 
the time interval. For maximum delay, the current supplied 
should be not over 10% greater than that required to just 


energize the relay. No. 41-B : 
wah pliutte Available for fluores- 
cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 
pendable and eco- 
nomical. Individual 
light control con- 
serves electric power. 
El ; No. 1010 

Diciuiont 10 Amp. with 
T-Rating 


Furnish us with complete details 
regarding your requirements (a ques- 
tionnaire is enclosed with our printed 
data to facilitate this) and be assured 
of best possible solutions to your 
sensitive relay problems. 


Sigua Instruments, 1xe. 
CAomative RELAYS 


64 CEYLON STREET 
DMV ESE BOSTON 20, MASS. 
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Manufacturing Co., Inc 
VALPARAISO, INDIANA 





























“IDEAL 
FOR 
FILLING 
MACHINES" 


Can you do it by Air? 
. Machine Designers solve problems with 


| MOI@AI Rv vnccos PUMPS 


An answer to many 











: NO 
problems: 
CAN AIR DO IT? Lifting, pulling, NO BELTS 
conveying, holding, centering, R 
draining, filling, pushing, separat- NO —_ DS 


results that are needed to inject 
precision or speed into machine 
operations can be done eco- 
nomically by vacuum or air jets or 
pressure. In MOTOAIR, you have a pump free from pulsation, so it needs no 
tank. You have continuous, visible lubrication..Available up to 25 
inches of vacuum, or up to 30 lbs. pressure, with various sizes and 
COMPACT MOTOAIR types of meters. 
Built with motor and pump in ONE 
integral unit, Motoair occupies a 


ee minimum of space, (see photo). It 





: ing, signaling—and many more 


Send for Complete Descriptive Catalog— 


can be suspended from wall or 
ceiling, when used as a machine 

= NEW JERSEY MACHINE 
Our Engineering Staff will gladly CORPORATION 







» work with you... 1540 Clinton Ave., Hoboken, N. J. , chicaee Office 


25 W. Huron St. 
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CE TRON 
GRID CONTROL RECTIFIER 


(Thyratron) 


This tube is ideally suited for many industrial applications . . . among 
them, handling primary currents of many small resistance welders, 
light control, arc welding control, etc. Also, serves capably in motor 
control applications and other industrial equipment, such as control 
rectifiers. 
Detailed bulletin 118 sent on request. 

* This is only one of the great variety of Cetron Rectifiers, 
Phototubes and Electronic Tubes. 


Write for complete catalog. If 
you require a special tube, our 
engineers are at your service. 


SO ee SY 


Bp os eels a1: GENEVA, NEW aaa og E 


N-WeL CUSTOM MADE 


CULLMAN COILS & TRANSFORMERS 
SPEED REDUCER] = [fami i.e eccre ci 


* laboratory, research and instrument makers. 
Built to conform to Army, Navy and Signal 
Corps requirements. 


~ e@ Units 1 watt to 100 KVA 
| © Prompt Service on single or small lots 
+ @ Specialist in special transformers & coils 
e@ Engineering Service to Meet Special 
Applications 


NOTHELFER 
WINDING LABS. 


118 ALBEMARLE AVE. 
TRENTON, N. J. 





CATALOG 
ON REQUEST 
¥ to 15 H.P. 


MOST DEPENDABLE COIL BASES 


MOTOR EASILY MOUNTED [ff Pechnancmede aad 


ACCURATE. To dimensions + .002 
LIGHT. Space saving. 


The adjustable base of the Cullman — MRM) 11 abi a hie ha ee) ee el 
educer makes it easy to ali n the mo- Square, Rectangular. Ask for samples and prices. 
tor. In case of motor trouble, a spare ~<a f “ PRECISION PAPER TUBE CO. 


Also Precision Bobbins, Coil Forms, Spools 


can be installed immediately. | Sj 2035 W. CHARLESTON ST., CHICAGO 47, ILL. 


CULLMAN WHEEL CO., 1352-E Altgeld St., Chicago14, Ill. SF  amemme 
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iF ier broader fields 
c/ of usefulness 
For many of the established uses of cloth find, if you can, an adequate substitute. 
There is none because only a woven fabric drapes, folds, creases, holds stitching or 
adhesives and conforms to contour with a comparable degree of elastic tensile 
strength. Cloth is a structure distinctive in nature and when processed to special use, 


serves that use as can nothing else. Processing to purpose brings woven cloth in the 
forefront of postwar production materials.. 


CURRENT HOLLISTON PRODUCTION incudes COATED AND IMPREG- 
NATED FABRICS. . . INSULATING CLOTH BASE. . . SEPARATOR CLOTHS rubber, starch-filled, 
glazed. TRACING AND BLUE PRINT CLOTHS white and blue, ink or pencil. MAP CLOTH, 
PHOTO CLOTH, self-adhesive. REINFORCING FABRICS. SIGN, LABEL AND TAG CLOTHS, 
waterproof to take any ink, meet any inking problem. BOOK-BINDING CLOTHS. SHADE 
CLOTH, impregnated waterproof, opaque, translucent or light proof. 


covet and concealing the texture. — We urge you to consider CLOTH; and invite you to consult with us concerning possibilities and 
with ‘ : oy bodied flexi sub- - developments for your specific requirements. 
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PERMANENT MAGNETS 


Tue Arnold Engineering Company is 
thoroughly experienced in the production 
of all ALNICO types of permanent magnets 
including ALNICO V. All magnets are com- 
pletely manufactured in our own plant 
under close metallurgical, mechanical and 
magnetic control. 


THE ARNOLD FNGINEERING (OMPANY 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 


alley MOTORS MEGOHMER 





RELIABLE -ACCURAT E- QUALITY 


“ Our modern insulation testers 

The Choice of : make insulation testing easy... 

; Entirely self-contained. Steady 

Leading : test potential of 500 volts DC, 

. available at the touch of a 

Design y switch. Direct reading in in- 
Engineers ‘i sulation resistance. 

Various New Models and Ranges 

—Write for Bulletins + 430 and 440 


a 5 * 


aaa cuser . . » because BETTER MOTOR DESIGN a weds CU 


SPLASH DESIGN ; Ch eae ; ; 
has been the consistent aim of Valle a eee eG tan 00 Oe 
y | 
Valley Ball-Bearing icc ‘ ‘ 1. 
Motors are designed Electric Corporation engineers through | 
0 ook eee out the years. The Valley Ball-Bearing | 
conc ons e - . @ 
of liquids, Electric Motor of today offers definite | 
‘lc., dropping . . 
> the meter. are buyer-appeal in efficiency and economy 


»Ilved Motors are . i | 
avowed, ,Afotors wre | to the purchasers of your equipment. 
this as well as against That is why prominent design engineers 
normal splash con- 


litior are incorporating Valley Ball-Bearing | 
Motors in their plans. 


Ba‘l-Bearing Motors IDENTIFICATION TAGS 

4 to 75 Horsepower OF EVERY DESCRIPTION 
For identifying Wires, Cables, Parts, Assemblies, etc. Embossed or Stamped 
Markings, es desired. Consecutively numbered tags « specialty. Blenk 
tags for customers who prefer to do their own marking. 


Write for Free Samples and Prices. 


NATIONAL BAND & TAG CO.) 
DEPT. 9-740 NEWPORT, KENTUCKY | 


ELECTRICAL MANUFACTURIM 






















F sh ba SIZE to do 


\ 

\ 
\ 
‘ 


: 
\ 
’ 
} 
b 
} 
¥ 
v 
¥ 
\ 


ee | ) | 
s ¥ ’ 4 j 


ith our ability to handle your Resbelar 
' Molded Plastics job’? 


Plenty! 
For, when the proper time comes, you'll find, in this modern 242 acre 
plant, everything needed to produce your postwar, plastic molding job 











just as it should be produced . . . to insure complete satisfaction, maxi- 
mum economy, and on-time delivery. 
For example . . . you'll find here exactly the type and size of press 


your job demands. If it can best be produced by transfer molding . . 
that’s the way we'll handle it. But if injection or compression molding 
would be better . . . we'll do it that way for you. 

If your job requires a 500 ton press for most economical production 

. it’s here . . . several of them. If a larger or a smaller one would be 
more advantageous . . . there’s a complete range of sizes, including just | 
the right one. 

And whether yours is a simple flash mold or one calling for split cavi- 
ties and special fixtures . . . we're equipped to design and build it care- 
fully, painstakingly, in one of the finest toolrooms in the industry. 

That’s the way it is at CMPC . . . through the complete cycle of de- 
signing, mold-making, molding, and finishing . . . whatever is needed 
to give you the best in plastic molding . . . you'll find it here. And back 
of it all lies twenty-five years of experience plus a nation-wide reputation 
for quality . . . for doing even the toughest jobs well. 


: | CHICAGO’ MOLDED UCT PORATION 
i . hectaton Iaslic 


). | 1024 N. Kolmar Ave. C3 Chicago 51, Ilinois 


—_— Compression, Injection, and Transfer Molding of All Plastic Materials 


25 YEARS OF PROGRESS AND ACHIEVEMENT 
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WHEREVER LUMINOUS TUBE 
LIGHTING IS INSTALLED 


x... per, ormance itil 


JEFFERSON ELECTRIC TRANSFORMERS 


With our plant working at full capacity to produce trans- 


formers for vital war plant installations—with the making of 


| prospects. 


| Draft exempt. 
York. State training and experience in full, physical qualifications 


transformers for gun-firing on our battle wagons—and for | 


all kinds of military operations, ballasts for war plant | 


fluorescent lighting systems——newly developed improve- | 


ments in technique, construction and manufacture mean 


further assurance of the transformer reliability that means | 


more satisfaction and profit to you. 


With all factors—engineering, designing, research, manu- 
facture of all components under one control, insurance of 
‘“quality’’ with quantity is secured. You can bring your 
particular requirements to ‘‘transformer headquarters’ with 
full confidence that recommendations and suggestions will 
help you save time—and the transformers furnished whether 
in small or large quantities will be alike in quality. . 
JEFFERSON ELECTRIC COMPANY, Bellwood (Suburb 
of Chicago), Illinois. In Canada: Canadian Jefferson Electric 
Co. Ltd., 384 Pape Ave., Toronto, Ont. 


aaa 
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TRANSFORMERS 


MANPOWER 


AVAILABLE « WANTED 


Address all keyed replies io the bor number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20. N. Y. 


ELECTRICAL ENGINEER 


| Eastern electrical manufacturing concern has excellent opportunity 


for an Electrical Engineer with experience at designing single phase 
and polyphase induction motors. Cite experience and full par- 
ticulars in answer to Box No. A-95. 


PRODUCT DESIGNERS AND DETAILERS 
Work on small electro-mechanical devices. Excellent post-war 
Must comply with W.M.C. Address reply to: Leer 
Avia, Inc., Piqua, Ohio, Att: R. J. Biggs. 


WANTED—ELECTRIC MOTOR DESIGNER 
AND DRAFTSMAN 


Excellent opportunity. Thirty miles from New 


and nationality. Box No. A-98. 


WANTED—SALES REPRESENTATIVES 


By established manufacturer of fractional horsepower motors 
Territories open in all sections of the country. Full details upon 
request. Box No. A-96. 





WANTED—ELECTRICAL ENGINEER 
Graduate electrical engineer with mechanical experience, capable 
of assuming complete responsibility for development of all new 


products, consisting of motors, switches, fans, and other electrica! 
devices. Box No. A-97. 


PB Deshi RAIN GAGE 


Calibrations by ROGAN 
SEM Branded in “Deep Relief” 


for Permanence .. . 


* While Rogan did not manufacture 
the plastic Rain Gage illustrated at 
left, enn did perform an important 
function in helping to make this unit 
a vital instrument of war. How... ? 
By branding the graduations in deep- 
relief on the inner tube to meet most 
rigid government specifications. 


Designed and produced by one of 
the nation's leading molders, Dillon- 
Beck Mfg. Co., Irvington, N. J., in 
collaboration with the U. S. Signal 
Corps, the Rain Gage is now being 
widely used by the armed forces to 
measure rainfall, so essential to the 
successful planning and waging of war. 

Calibrating the Rain Gage to such 
close tolerances offers convincing 
proof that Rogan can do your branding 
on plastics, no matter how exacting 
your requirements may be. 


NO OBLIGATION 


WRITE TODAY FOR FULL DETAILS 


ROGAN BROTHERS 


2001 $. MICHIGAN AVE., CHICAGO 16, ILLINOIS 
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ANOTHER 
SPECIAL BY 
PROGRESSIVE 









Ask for design help. 
Item illustrated is a 
“special,’’ of which no 
samples are available. 


ROGRESSIV 


44 NORWOOD ST. 
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MORE POWER 


Multiply the ordinary solenoid valve by six 
and you get an idea of the powerful lever 
action developed by General Controls’ 
K-10. This quiet, two-wire, current failure 
valve is easy to install on air-conditioning, 
combustion or refrigeration equipment. 
K-10 handles air, gas, water, light and 
heavy oils, and steam. Positive opening 
and complete shut-off are assured. De- 
signed for either normally closed or open. 
Available any voltage. A.C. or D.C. and 
up to 114” I.P.S., port sizes up to ¥e”’. 


GENERAL CONTROLS 


801 ALLEN AVENUE © GLENDALE, CALIF. 


Branches: Boston * New York « Philadelphia 
Cleveland + Detroit * Chicago * Dallas 
Denver + San Francisco 











Write for 
Catalog 52 
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FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 

Catalogue Upon Request 





MFG.CO. Inc. 


MALDEN, MASS. 


OPV ea UIA na, 
150 EXCHANGE ST. 
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PRECISION COLD ROLLED 


THINSTEEL 


-- precision control assures duplication 
of all desired physical characteristics 


@ Another advantage of versatile CMP Thin- 
steel is the wide range of tempers available. 
Beyond the standard tempers it is possible to 
provide any unusual temper between dead 
soft and full hard—and duplicate it in coil 
after coil. Perhaps your fabrication problem 
could be eliminated by utilizing a special 
temper planned for your requirements. It 
may mean plenty of savings, too. 


Because CMP is a specialist and the pioneer 
in precision cold rolled strip steel you will 
find extensive “know how” and complete 
cooperation in helping plan your material 
specifications. 


THE COLD METAL PRODUCTS CO. 


SUBSIDIARY OF THE COLD METAL PROCESS CO. 
YOUNGSTOWN, OHIO 


WARD LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, N. Y: 
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A Rheostat is a piece of equipment where sub- 
stance and quality spell real economy. A good 
Rheostat properly installed and used will outlast 
the machine it controls. It is wise therefore to 
use the best Rheostat obtainable. 


Ward Leonard Pressed Steel 
Rheostats are built on that 


ITS SUBSTANTIAL 


premise. They are absolutely smooth in opera- 
tion due to proper design and fine machining. 
They dissipate heat from both sides keeping tem- 
peratures low. Contacts are round or rectangu- 
lar solid metal ground for perfect fit. These are 
but a few of their many advantages. 


Ward Leonard Rheostats are made in a wide 
range of sizes in single and multiple mounting 
for manual or motor drive. Bulletin 60 gives 
full particulars. Send for a copy. 


RHEOSTATS 


Pressed Steel Rheostats are 
made in 4" to 18", Ring types 
from 1%” to 4” incl. 


Electric control (w 


RELAYS ¢ RESISTORS ¢ RHEOSTATS 


devices since 1892. 
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Signal Indicator Co 
Sinko Tool & Mfg. Co 
Smith Mfg. Co., F. A 
Sola Electric Co. 
Solar Mfg. Corp... 
South Bend Lathe Works 
Sputhington Hardware Mfg. Co., The 
Spencer Thermostat Co 
Sprague Specialties Co 
uare D Company 
Stackpole Carbon Co 
Standard Molding Corp 
Standard Pressed Steel Co 
Standard Transformer Corp 
Stanley Chemical Co 
Star Electric Motor Co 
Star Porcelain Co. 
Sta-Warm Electric Co 
Sterling Varnish Co. 
Steward Mfg. Co., D. M 
Sticht & Co., Herman H 
Struthers-Dunn, Inc 


Stupakoff Ceramic & Mfg. Co 
Superior Electric Co... 


Taylor Fibre Co , 
Thermador Electrical Mfg. Co 
Thomas & Betts Co., Inc. 
Thomas & Sons Co., The R 
Thompson-Bremer & Co. 

Timken Roller Bearing Co 
Toledo Standard Commutator Co 
Torrington Co., The. 

Torrington Mfg. Co., The 

Trico = Mfg. Co. 


Triplett Electrical Instrument Co 


Union Carbide & Carbon Corp 
United Chromium, Inc 

United Screw & Bolt Corp 

U. S. Rubber Co... 

United States Steel Corp 

United Transformer Co. 
Universal Clay Products Co., The 
Universal Winding Co 

Utah Radio Products Co 


Valley Electric Corp 
Veeder-Root, Inc 


Wagner Electric Corp.. 

Waldes Koh-i-Noor, Inc 

Ward Leonard Elec. Co 

Waterbury Companies, Inc., The 

Wenco Mfg. Co... .... 

Wesche Elec. Co., The B. A 

West Virginia Pulp & Paper Co 

Western Felt Works. 2 

Westinghouse Electric & Mfg. Co 

Weston Electrical Instrument C 

Whitaker Cable Corp. 

Wiegand Co., Edwin L. 

Wilson Co., The H. A. 

Wincharger Corp... . ; 

eg iv. Hudson Wire Co 
ire Stripper Co., The 
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Goodness knows, we wouldn't for a moment suggest that you 
go in for the Sunday supplement type of post war planning. 
Never-the-less, the most successful post war plans will be 
the nicely balanced combinations of ‘pretty bubbles in the air" 
and “‘how firm a foundation”. 
And if you can produce that happy combination, yours will 
eT eM gba oleate li mult celle 


HEAD IN THE CLOUDS 


Pile Mdm el ee el Mella that Mo Mel ML CoML 
in with you, because we can really help. 

Take the machines below for instance. They are powered 
by Master units, which are a combination of an integrally built 
motor, a mechanical variable speed drive, a gear reduction 
unit... all supplied in an explosion proof construction. 

These could be supplied for single phase, polyphase, or 
direct current . . . in open, splash proof, enclosed and fan- 
cooled construction, with or without the gear unit, with or 
without the variable speed drive . . . with an integrally mounted 
electric brake, if required . . . and its construction can be 
modified mechanically so that its method of mounting is prac- 
tically unlimited. 

Such wide flexibility can aid you materially in adding to the 
economy, safety, compactness and appearance of your motor 
driven products or plant equipment. 


THE MASTER ELECTRIC COMPANY 
Dayton 1, Ohio 
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